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SWITCHING 
8 CONTROL MEANS 

A control section (101) includes a first power control section 
(81) (a first power control mode) and a second power control 
section (82) (a second power control mode). The first power 
control section (81) is for controlling an setting value of 
electric power to be supplied to a heater lamp (64) based on 
the temperature of a heating roller (61). The second power 
control section (82) is for controlling the setting value of 
electric power to be supplied to the heater lamp (64) in order 
to forced-drive the heater lamp (64) by an electric power that 
is higher than the setting value of electric power. Switching 
control means (84) performs switching between the first 
power control mode and the second power control mode 
depending on a status of operation of each of components 
forming an image forming apparatus (100). 
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FIG.9 
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POWER CONTROL METHOD, POWER 
CONTROL DEVICE, AND FIXING DEVICE 

TECHNICAL FIELD 

0001. This invention relates to power control method and 
power control device for heating means included in Such an 
apparatus as an electric heater, a microwave oven, a dryer for 
a wet-type electrophotographic apparatus or ink-jet printer, 
and a fixing device for a dry-type electrophotographic appa 
ratuS. 

BACKGROUND ART 

0002 Apparatus of the type having heating means include, 
for example, a fixing device for use in an image forming 
apparatus, such as a copying machine, configured to form an 
image on a medium to be heated Such as a recording sheet. 
Such a fixing device comprises a heating roller (also referred 
to as a heating member) having a single or plural heating 
means therewithin, and a pressurizing roller (also referred to 
as a pressure member) in contact with the heating roller, 
wherein: the heating means is caused to generate heat to set 
the Surface temperature of the heating roller to a target tem 
perature (fixing temperature); and a medium to be heated, 
Such as a recording sheet, bearing unfixed toner transferred 
thereto is passed through the contact region (fixing nip area) 
defined between the heating roller and the pressurizing roller 
with its unfixed toner bearing side facing the heating roller, 
whereby the unfixed toner is fixed under heat and pressure. 
0003. A control section, which is configured to control the 
operation of the image forming apparatus, controls an setting 
value of electric power to be supplied to cause the heating 
means to generate heat based on the Surface temperature of 
the heating roller detected by temperature detection means. 
0004 Also, components forming the image forming appa 
ratus, including a document reading section and a driver 
section, need be supplied with power. Since the image form 
ing apparatus is Supplied with a constant power from a com 
mercial power source, the power to be supplied to each of the 
components of the image forming apparatus depending on the 
status of operation of each component for the image forming 
apparatus to operate properly is limited to an allowable power 
value that is lower than a rated power value. For this reason, 
the aforementioned setting value of electric power to be sup 
plied to the heating means provided inside the heating roller 
is adjusted within a range not exceeding the allowable power 
value based on the surface temperature of the heating roller. 
0005 Recent image forming apparatus include one which 

is provided with power control means configured Such that 
when the document reading section provided is in operation, 
the exposure lamp of the document reading section and the 
lamp in the heating roller of the fixing device form a series 
circuit to allow current to pass these lamps, while, when the 
document reading section is out of operation, the exposure 
lamp and the lamp in the heating roller form a parallel circuit 
to allow current to pass through the lamp in the heating roller 
but cut off passage of current through the exposure lamp (see 
patent document 1 for example). The art of patent document 
1 is also configured such that, when the driving device of the 
image forming apparatus is out of operation, the series circuit 
is released to form a parallel circuit and the amounts of 
powers to be supplied to the exposure lamp and the heating 
roller lamp are increased. 
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Patent document 1: Japanese Patent Laid-Open Publication 
No. HEI 8-286554 

DISCLOSURE OF INVENTION 

Problems to be Solved by Invention 
0006 With the aforementioned arrangement for supplying 
a power not more than the allowable power value to the 
heating means, however, it is possible that a power Sufficient 
to heat the surface of the heating roller is not necessarily 
constantly supplied to the heating means and, hence, it is 
possible that the fixing performance lowers due to insufficient 
heating of the surface of the heating roller. If the heating 
means is Supplied with a power of an setting value more than 
the allowable power value, shortage of power occurs in other 
components, which may result in the image forming appara 
tus functioning improperly. 
0007 Also, with the aforementioned arrangement of 
patent literature 1, thought the amount of power Supplied to 
the lamp of the heating roller is increased when the document 
reading device or the driving device is out of operation, there 
is a possibility in other situations that a power sufficient to 
heat the Surface of the heating roller is not necessarily con 
stantly supplied to the heating means. 
0008 Though the power to be supplied from a commercial 
power source can be increased, only a very limited number of 
offices and homes are adapted to a commercial power Source 
capable of Supplying power of Such a high value. A further 
cost will be incurred if such an office or home is made adapted 
to a commercial power source of Such a high power value. 
0009. An object of the present invention is to provide a 
power control method and power control device for maintain 
ing the performance in heating the medium to be heated by 
Supplying a power to the heating means as necessary as pos 
sible without limitation to the allowable power value, as well 
as a fixing device provided with the power control device. 

Means for Solving the Problems 
0010. The present invention includes the following 
arrangements in order to solve the foregoing problems. 
0011 (1) A power control method for controlling a setting 
value of electric power to be supplied to each of components 
of an apparatus including a single or plural heating means for 
heating a medium to be heated via a heating object to a value 
not more than an allowable power value, characterized by 
0012 switching between a first power control mode for 
controlling the setting value of electric power to be supplied 
to all the heating means based on the temperature of the 
heating object and a second power control mode for forced 
driving at least one of the heating means by an electric power 
more than that the setting value of electric power, depending 
on a status of operation of each of the components of the 
apparatus. 
0013 With this arrangement, switching is performed 
between the first power control mode for controlling the 
setting value of electric power to be Supplied to the heating 
means to a value not more than the allowable power value 
based on the temperature of the heating object and the second 
power control mode for forced-driving at least one of the 
heating means by an electric power that is higher than the 
setting value of electric power, depending on the status of 
operation of each of the components of the apparatus. 
0014. Accordingly, in cases where the apparatus is Sup 
plied with electric power in excess due to a decrease in the 
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power consumption of the components while the heating 
means needs to be supplied with a power exceeding an allow 
able power value that can be outputted in the first power 
control mode, Switching to the second power control mode is 
performed to forced-drive the heating means so that the heat 
ing means is additionally supplied with the excess of power, 
whereby a shortage in the power required for the heating 
means can be compensated for. For this reason, the perfor 
mance in heating the medium to be heated via the heating 
object can be prevented from lowering. 
00.15 (2) The above-mentioned forced driving is burst 
driving. 
0016. This arrangement performs burst driving in which 
the heating means is Supplied with powerfor a fixed period of 
time at predetermined time intervals in the second power 
control mode. Since rush Voltage is generated every time the 
heating means is Supplied with power at predetermined time 
intervals, a mean value of power that is actually supplied to 
the heating means becomes higher than the setting value of 
electric power. Accordingly, in cases where the apparatus is 
supplied with electric power without excess due to the com 
ponents requiring and consuming a large amount of power, 
even when the setting value of electric power in the second 
power control mode is set equal to the allowable power value 
that can be outputted in the first power control mode, the 
power actually supplied to the heating means is becomes 
higher than the setting value of electric power by virtue of 
rush Voltage, whereby a shortage in the power required for the 
heating means can be compensated for. For this reason, the 
performance in heating the medium to be heated via the 
heating object can be prevented from lowering. 
0017 (3) The setting value of electric power to be supplied 
to the single or plural heating means during the burst driving 
is controlled depending on the status of operation of each of 
the components of the apparatus. 
0018 With this arrangement, the setting value of power to 
be supplied to the heating means during the burst driving is 
controlled depending on the status of operation of each of the 
components of the apparatus. For this reason, each compo 
nent fails to experience a shortage in the power required 
therefor, so that the heating means is burst-driven with the 
function of each component maintained. 
0019 (4) The switching between the first power control 
mode and the second power control mode is synchronously 
performed with a second control cycle of the second power 
control mode which is longer than a first control cycle of the 
first power control mode; and 
0020 the single or plural heating means are subjected to 
forced driving during the second power control mode by 
being supplied with electric power for a predetermined dura 
tion per one second control cycle. 
0021. With this arrangement, the second control cycle of 
the second power control mode in which the forced driving is 
performed is set longer than the first control cycle of the first 
power control mode in which the setting value of electric 
power is controlled based on the temperature of the heating 
object, and the switching between the first power control 
mode and the second power control mode is synchronously 
performed with the second control cycle of the second power 
control mode. Also, the heating means is Subjected to forced 
driving in a manner timed to the second control cycle during 
the second power control mode. 
0022. Since the switching between the power control 
modes is synchronously performed with the second control 
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cycle which is longer than the first control cycle, it is not 
possible that the second power control mode starts and stops 
halfway through the second control cycle and, therefore, there 
is no possibility that power control is performed incom 
pletely. For this reason, the forced driving starts and stops 
with proper timing. Also, since the first control cycle is 
shorter than the second control cycle, even when the power 
control mode is switched to the first power control mode 
halfway through the first control cycle, the next cycle starts 
immediately thereafter to allow the power control to be per 
formed properly. 
0023 (5) The second control cycle is an integer times as 
long as the first control cycle; and 
0024 an updating cycle for updating value oftemperature 
of the heating object used during the first power control mode 
is an integer times as long as the first control cycle for the 
single or plural heating means. 
0025. With this arrangement, the second control cycle and 
the updating cycle for updating the value of temperature of 
the heating object are each an integer times as long as the first 
control cycle. Accordingly, the first power control mode, 
second power control mode and update of the value of tem 
perature of the heating object synchronize to each other and, 
hence, their respective execution timings will never be off. 
For this reason, the switching between the first power control 
mode and the second power control mode is not effected 
halfway through the cycle by virtue of their respective control 
cycles Synchronizing to each other. Thus, each control mode 
is caused to work with more proper timing. Also, since the 
updating cycle for updating the value of temperature is syn 
chronous with the first control cycle, an updated value of 
temperature is used even in controlling the setting value of 
electric power based on the temperature of the heating object 
in the first power control mode. 
0026. Further, the number of timer means for controlling 
the cycles is reduced since these cycles Synchronize to each 
other. For this reason, the arrangement of Such timer means 
becomes compact, which makes it possible to reduce the cost. 
0027 (6) Within a time period of one updating cycle for 
updating the value, the control modes for respective of the 
plural heating means start with different timings. 
0028. With this arrangement, first power control mode 
start timings and second power control mode start timings for 
respective of the plural heating means are staggered within 
the time period of one updating cycle for updating the value. 
Since the plural heating means are different from each other 
in control start timing for each power control mode, the plural 
heating means fail to start being controlled at the same time. 
Accordingly, large power fluctuations and increase in noise, 
which would otherwise occur if the plural heating means start 
being controlled at the same time, can be reduced, whereby 
the occurrence of shortage in the power required for forced 
driving in the second power control mode can be suppressed. 
0029 (7) The different control mode start timings for 
respective of the plural heating means occur within a time 
period of one first control cycle. 
0030. With this arrangement, first power control mode 
start timings and second power control mode start timings for 
respective of the plural heating means are staggered within 
the time period of one updating cycle for updating the tem 
perature of the heating object and within the time period of 
one first control cycle. The second control cycle and the 
updating cycle for updating the temperature of the heating 
object are each an integer times as long as the first control 
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cycle, while the first control cycle is the shortest of the first 
and second control cycles and the updating cycle for updating 
the temperature of the heating object. Accordingly, the con 
trol start timings for respective of the plural heating means fail 
to coincide with each other even if the plural heating means 
are operated in different control modes because the first 
power control mode, second power control mode and update 
of the value oftemperature of the heating object synchronize 
to each other. 
0031 (8) Supply of electric power to at least one of the 
plural heating means in the second power control mode is 
inhibited from start of power supply until a predetermined 
inhibited time has passed within each second control cycle. 
0032. With this arrangement, supply of electric power to at 
least one of the plural heating means in the second power 
control mode is inhibited for the predetermined inhibited time 
from the start of the predetermined duration during which 
normally the power supply would be performed in the second 
power control mode. Accordingly, power Supply start timings 
for the plural heating means in the second power control 
mode occur at an increased time interval. 
0033 (9) Supply of electric power to at least one of the 
plural heating means is inhibited from start of the second 
power control mode until the value of temperature of the 
heating object is updated one to three times depending on the 
predetermined duration. 
0034. With this arrangement, for at least one of the plural 
heating means the number of times of update of the value of 
temperature of the heating object is selected from one to three 
depending on the predetermined duration in the second power 
control mode; and Supply of electric power to the at least one 
of the plural heating means is inhibited from the start of the 
predetermined duration during which normally the power 
supply would be performed in the second power control mode 
until the value oftemperature of the heating object is updated 
the selected times. Accordingly, power Supply start timings 
for the plural heating means in the second power control 
mode occur at an increased time interval. 

0035. The number of times of update is limited to one to 
three because, though the time required for updating the 
temperature of the heating object is shorter than the predeter 
mined duration in the second power control mode, the dura 
tion of power Supply in the second power control mode is 
extremely shortened actually unless the number of times of 
update is limited to one to three, thus resulting in the second 
power control mode exercising no effect. 
0036 (10) A value of electric power to be supplied to the 
plural heating means is increased gradually to the setting 
value of electric power in plural steps during a time period 
from a start of power Supply in the second power control 
mode to a Subsequent start of power Supply in the second 
power control mode. 
0037. With this arrangement, the power of the setting 
value is not supplied to the plural heating means in the second 
power control mode immediately after the start of power 
supply. The value of electric power to be supplied to a first 
heating means is increased in plural steps during a period of 
time from the start of power Supply to the first heating means 
until the start of power Supply to another heating means and 
reaches the setting value of electric power finally. 
0038 (11) The plural steps include a first step of supplying 
each of the plural heating means with electric power of a value 
as large as 15 to 30% of the setting value of electric power and 
a second step of Supplying each of the plural heating means 
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with an electric power of a value as large as 65 to 85% of the 
setting value of electric power. 
0039. With this arrangement, during the period of time 
from the start of power supply to a first one of the plural 
heating means until the start of power Supply to another 
heating means in the second power control mode, the value of 
electric power to be Supplied to the first heating means is as 
large as 15 to 30% of the setting value of electric power in the 
first step and as large as 65 to 85% of the setting value of 
electric power in the second step and then reaches the setting 
value of electric power value finally. 
0040 (12) The plural steps include a first step of supplying 
each of the plural heating means with electric power of a value 
as large as 10 to 25% of the setting value of electric power, a 
second step of Supplying each of the plural heating means 
with electric power of a value as large as 40 to 65% of the 
setting value of electric power, and a third step of Supplying 
each of the plural heating means with electric power of a value 
as large as 70 to 90% of the setting value of electric power. 
0041. With this arrangement, during the period of time 
from the start of power supply to a first one of the plural 
heating means until the start of power Supply to another 
heating means in the second power control mode, the value of 
electric power to be Supplied to the first heating means is as 
large as 10 to 25% of the setting value of electric power in the 
first step, as large as 40 to 65% of the setting value of electric 
power in the second step, and as large as 70 to 90% of the 
setting value of electric power in the third step, and then 
reaches the setting value of electric power finally. 
0042 (13) The second control cycle and the predeter 
mined duration are controlled based on the setting value of 
electric power upon start of the second power control mode. 
0043. With this arrangement, when the power control 
mode is switched to the second power control mode, the 
second control cycle and the predetermined duration per one 
second control cycle are controlled based on the setting value 
of electric power to be supplied for forced driving of the 
heating means. Accordingly, the number of times of forced 
driving of the heating means and the duration of each Supply 
of power to the heating means are varied by varying the 
second control cycle and the predetermined duration per one 
second control cycle and, hence, a mean electric power actu 
ally Supplied to the heating means is varied. Thus, if the 
second control cycle and the predetermined duration are con 
trolled so as to maximize the mean electric power actually 
Supplied to the heating means, a shortage in the power 
required for the heating means can be compensated for. For 
this reason, the performance in heating the medium to be 
heated via the heating object can be prevented from lowering. 
0044 (14) Before switching between the first power con 
trol mode and the second power control mode, judgment is 
made as to whether or not to perform Switching to the second 
power control mode based on conditions of variation in the 
temperature of the heating object or processing conditions for 
heating the medium to be heated. 
0045. With this arrangement, judgment is made as to 
whether or not to perform switching to the second power 
control mode based on the conditions of variation in the 
temperature of the heating object including a rate of change in 
the Surface temperature of the heating object or the processing 
conditions for heating the medium to be heated including the 
size of the medium to be heated. Accordingly, when Switching 
to the second power control mode is not necessary, the Switch 
ing to the second power control mode is inhibited and the 
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setting value of electric power for the heating means is con 
trolled in the first power control mode only. For this reason, it 
is possible to avoid an excessive rise in the Surface tempera 
ture of the heating object, hence, reduce wasteful power con 
Sumption. 
0046 (15) The predetermined duration is controlled based 
on the conditions of variation in the temperature of the heat 
ing object or the processing conditions for heating the 
medium to be heated in forced-driving the single or plural 
heating means in the second power control mode. 
0047. With this arrangement, the predetermined duration 
per one second control cycle is controlled based on the con 
ditions of variation in the temperature of the heating object 
including a rate of change in the Surface temperature of the 
heating object or the processing conditions for heating the 
medium to be heated including the size of the medium to be 
heated. Accordingly, the power actually supplied to the heat 
ing means is controlled by controlling the predetermined 
duration per one second control cycle based on the conditions 
of variation in the temperature of the heating object or the 
processing conditions for heating the medium to be heated. 
Since the power actually supplied to the heating means fails to 
become much larger than required, it is possible to avoid an 
excessive rise in the Surface temperature of the heating object, 
hence, reduce wasteful power consumption. 
0048 (16) A heating means to be switched to the second 
power control mode is selected from the plural heating means 
based on conditions of variation in the temperature of the 
heating object or the processing conditions for heating the 
medium to be heated. 
0049. With this arrangement, a heating means to be con 
trolled in the second power control mode is selected from the 
plural heating means based on the conditions of variation in 
the temperature of the heating object including a rate of 
change in the Surface temperature of the heating object or the 
processing conditions for heating the medium to be heated 
including the size of the medium to be heated. Since which of 
the heating means to be switched to the second power control 
mode is selected based on the conditions of variation in the 
temperature of the heating object including a rate of change in 
the Surface temperature of the heating object or the processing 
conditions required in heating the medium to be heated 
including the size of the medium to be heated, not an inap 
propriate one but an appropriate one of the heating means is 
forced-driven, whereby the performance in heating the 
medium to be heated via the heating object can be prevented 
from lowering. 
0050 (17) A determination to inhibit switching to the sec 
ond power control mode as a result of the judgment as to 
whether or not to perform switching to the second power 
control mode is disabled from start of heating of the medium 
to be heated by the heating object until a fixed time period has 
passed or until the number of to-be-heated bodies having been 
heated exceeds a predetermined number. 
0051. With this arrangement, a determination to inhibit 
switching to the second power control mode is disabled from 
start of heating of the medium to be heated by the heating 
object until the fixed time period has passed or the number of 
to-be-heated bodies having been heated-exceeds the prede 
termined number. Accordingly, the Switching between the 
first power control mode and the second power control mode 
is not interrupted until the aforementioned disablement of the 
determination is cancelled. Thus, the Switching to the second 
power control mode is prevented from being inhibited during 
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the initial stage of heating of the medium to be heated during 
which the surface temperature of the heating object is 
unstable. For this reason, the surface temperature of the heat 
ing object can be properly maintained by Switching between 
the first power control mode and the second power control 
mode. 
0.052 (18) In Switching to the second power control mode, 
at least that heating means of the plural heating means which 
has the highest rated power value is not to be switched to the 
second power control mode. 
0053 With this arrangement, at least that heating means of 
the plural heating means which has the highest rated power 
value is not switched to the second power control mode. For 
this reason, it is possible to Suppress power consumption in 
the second power control mode, hence, to reduce the occur 
rence of shortage in the power required for forced driving in 
the second power control mode. 
0054 (19) The setting value of electric power to be sup 
plied to the single or plural heating means during the first 
power control mode is selected from a first setting power 
value group consisting of plural predetermined setting power 
values for use in controlling the setting value of electric power 
in the first power control mode; and 
0055 the setting value of electric power to be supplied to 
the single or plural heating means during the second power 
control mode is selected from a second setting power value 
group consisting of plural predetermined setting power Val 
ues for use in controlling the setting value of electric power in 
the second power control mode. 
0056. With this arrangement, the setting value of electric 
power in the first power control mode is selected from the first 
setting power value group consisting of the plural predeter 
mined setting power values; and the setting value of electric 
power in the second power control mode is selected from the 
second setting power value group consisting of the plural 
predetermined setting power values. Since the setting values 
of electric power in respective of the first and second power 
control modes are selected from respective of the predeter 
mined first and second setting power value groups, control 
over the setting values of electric power is not complicated 
and, hence, the processing time required for determining the 
setting values of electric power can be shortened. 
0057 (20) Assuming that: the setting value of electric 
power to be Supplied to an mth (m=1,2,..., n) one of n (n21) 
heating means in the first power control mode is W1 m (W); 
the setting value of electric power to be supplied to the mth 
heating means in the second power control mode is W2m 
(W); the second control cycle is T1 (ms); a duration for which 
the mth heating means is to be supplied with electric power 
within one second control cycle in the second power control 
mode is T2m (ms); a coefficient associated with Switching of 
the mth heating means between the first power control mode 
and the second power control mode is Kilm; and an increase 
in electric power resulting from the switching of the mth 
heating means between the control modes is AWm (W), 
W1 m, W2m, T1, T2m, K1 m and AWm satisfy the expression 
of relation: 

T2m-K1m. 
0.058 With this arrangement, the predetermined duration 
T2m (ms) for which the heating means is to be supplied with 
electric power within one second control cycle in the second 
power control mode can be determined from the increase 
AWm (W) in the electric power required for the heating 
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means in the second power control mode relative to that 
required in the first power control mode. Thus, the predeter 
mined duration T2m (ms) can be determined easily. 
0059 (21) The setting value of electric power to be sup 
plied to at least one of the plural heating means in the second 
power control mode is a rated power value. 
0060. With this arrangement, the setting value of electric 
power to be supplied to at least one of the plural heating 
means in the second power control mode is adjusted to the 
rated power value. Accordingly, if the setting value of electric 
power to be supplied to a heating means of a high rated power 
value in the second power control mode is adjusted to the 
rated power value, the heating means generates a large 
amount of heat, so that the Surface temperature of the heating 
object rises more rapidly. 
0061 (22) A power control device included in a main 
apparatus for controlling a setting value of electric power to 
be supplied to each of components of the main apparatus 
including a single or plural heating means for heating a 
medium to be heated via a heating object to a value not more 
than an allowable power value, characterized by comprising: 
0062 switching control means configured to perform 
Switching between a first power control mode for controlling 
the setting value of electric power to be supplied to all the 
heating means based on the temperature of the heating object 
and a second power control mode for forced-driving at least 
one of the heating means by an electric power that is higher 
than the setting value of electric power, depending on a status 
of operation of each of the components of the main apparatus. 
0063. With this arrangement, the switching control means 
performs switching between the first power control mode for 
controlling the setting value of electric power to be supplied 
to the heating means to a value not more than the allowable 
power value based on the temperature of the heating object 
and the second power control mode for forced-driving at least 
one of the heating means by an electric power that is higher 
than the setting value of electric power depending on the 
status of operation of each of the components of the main 
apparatus. 
0064. Accordingly, in cases where the apparatus is Sup 
plied with electric power in excess due to a decrease in the 
power consumption of the components while the heating 
means need be supplied with a power exceeding the allowable 
power value that can be outputted in the first power control 
mode, the mode is Switched to the second power control mode 
to perform forced driving so that the heating means is addi 
tionally supplied with the excess of power, whereby a short 
age in the power required for the heating means can be com 
pensated for. Thus, the performance in heating the medium to 
be heated via the heating object can be prevented from low 
ering. 
0065 (23) A fixing device included in an image forming 
apparatus and having a heating member to be heated by a 
single or plural heating means based on a detected tempera 
ture detected by temperature detection means and a pressure 
member positioned to press against a surface of the heating 
member, wherein during a printing operation of the image 
forming apparatus that follows completion of a warm-up 
operation caused by the detected temperature of the heating 
member reaching a temperature not lower than a target tem 
perature, a medium to be heated is heated by being passed 
through a nip area defined between the heating member hav 
ing the heating means therewithin and the pressure member, 
characterized by comprising: 
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0.066 a power control device as recited in the item (22) for 
use in controlling an setting value of electric power to be 
Supplied to the heating means incorporated in the heating 
member. 
0067. With this arrangement, the fixing device used in the 
image forming apparatus is provided with the power control 
device recited in the item (22) and the power control device 
controls the setting value of power to be supplied to the 
heating means for heating the heating member based on the 
detected temperature of the heating member detected by the 
temperature detection means. Thus, the Switching control 
means performs Switching between the first power control 
mode for controlling the setting value of electric power to be 
Supplied to the heating means to a value not more than the 
allowable power value based on the detected temperature of 
the heating member and the second power control mode for 
forced-driving at least one of the heating means for heating 
the heating member by an electric power that is higher than 
the setting value of electric power, depending on the status of 
operation of each of the components of the image forming 
apparatus. 
0068 Accordingly, in cases where the image forming 
apparatus is Supplied with electric power in excess due to a 
decrease in the power consumption of the components while 
the heating means need be Supplied with a power exceeding 
the setting value of electric power for the first power control 
mode, the mode is Switched to the second power control mode 
to perform forced driving so that the heating means is addi 
tionally supplied with the excess of power, whereby a short 
age in the power required for the heating means can be com 
pensated for. Thus, the performance in heating the medium to 
be heated via the heating member can be prevented from 
lowering. 
0069. Further, since the mode can be switched to the sec 
ond power control mode even during the warm-up operation, 
a shortage in the power required for the heating means can be 
compensated for to allow the heating member to be heated 
more rapidly, so that the detected temperature of the heating 
member reaches the target temperature quickly. Thus, the 
warm-up time can be shortened. Furthermore, since heat 
transfers from the surface of the heating member to the sur 
face of the pressure member, the temperature of the pressure 
member rises quickly in the warm-up operation. 
0070 (24) The fixing device is provided with a transmis 
sion member in contact with a surface of the pressure mem 
ber, the transmission member including a single or plural 
heating means for heating a surface of the transmission mem 
ber, and temperature detection means for detecting the tem 
perature of the transmission member, wherein 
0071 the power control device is used to control the set 
ting value of electric power to be supplied to the heating 
means included in the transmission member. 
0072. With this arrangement, the setting value of power to 
be supplied to the heating means for heating the transmission 
member is controlled based on the temperature of the trans 
mission member in the first power control mode, while the 
setting value of electric power to be Supplied to the heating 
means for heating the transmission member to forced-drive 
the heating means is controlled in the second power control 
mode. Also, the Switching control means performs Switching 
between the first power control mode and the second power 
control mode. Since the transmission member is in contact 
with the surface of the pressure member, the surface of the 
pressure member is heated properly, so that the medium to be 
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heated is heated sufficiently by the pressure member also. 
Thus, the performance inheating the medium to be heated can 
be prevented from lowering. 
0073. Further, since the mode can be switched to the sec 
ond power control mode even during the warm-up operation 
while heat is given to the surface of the pressure member from 
the surface of the transmission member, the temperature of 
the pressure member rises quickly even during the warm-up 
operation. 
0074 (25) The fixing device is provided with temperature 
detection means for detecting the temperature of the pressure 
member, wherein 
0075 the switching control means judges whether or not 
to perform Switching of the single or plural heating means for 
heating the transmission member to the second power control 
mode based on the detected temperature of the pressure mem 
ber detected by the temperature detection means. 
0076. With this arrangement, the switching control means 
for controlling the setting value of electric power to be Sup 
plied to the heating means for heating the transmission mem 
berjudges whether or not to perform Switching of the heating 
means to the second power control mode based on the tem 
perature of the pressure member. Since the transmission 
member heats the pressure member to maintain the tempera 
ture thereof properly, judgment can be made correctly as to 
whether or not to perform Switching of the heating means for 
heating the transmission member to the second power control 
mode. Accordingly, when Switching to the second power 
control mode is not necessary, the switching to the second 
power control mode is inhibited and the setting value of 
electric power to be supplied to the heating means included in 
the transmission member is controlled in the first power con 
trol mode only. For this reason, it is possible to avoid an 
excessive rise in the Surface temperature of the heating object, 
hence, reduce wasteful power consumption. 
0077 (26) In the first power control mode the temperature 
of the pressure member is estimated from the temperature of 
the transmission member detected by the temperature detec 
tion means and the judgment as to whether or not to perform 
Switching of the single or plural heating means for heating the 
transmission member to the second power control mode is 
made based on the estimated temperature of the pressure 
member. 
0078. With this arrangement, the judgment as to whether 
or not to perform Switching of the heating means for heating 
the transmission member to the second power control mode is 
made based on the estimated temperature of the pressure 
member estimated from the temperature of the transmission 
member detected by the temperature detection means in the 
first power control mode. Therefore, the judgment can be 
made correctly as to whether or not to perform switching of 
the heating means for heating the transmission member con 
figured to heat the surface of the pressure member to the 
second power control mode based on the estimated tempera 
ture of the pressure member, without provision of additional 
temperature detection means. Accordingly, when the Switch 
ing to the second power control mode is not necessary, the 
Switching to the second power control mode is inhibited and 
the setting value of electric power to be supplied to the heating 
means included in the transmission member is controlled in 
the first power control mode only. For this reason, it is pos 
sible to avoid an excessive rise in the surface temperature of 
the pressure member, hence, reduce wasteful power con 
Sumption. 

Jun. 5, 2008 

0079 Since there is no need to provide additional tem 
perature detection means for detecting the temperature of the 
pressure member, an increase in cost can be suppressed. 
0080 (27) The switching control means causes the second 
power control mode to work from start of the printing opera 
tion immediately following the completion of the warm-up 
operation until a predetermined forced-driving time has 
passed. 
I0081. With this arrangement, in performing the printing 
operation immediately after the completion of the warm-up 
operation in response to the detected temperature of the heat 
ing member reaching to a temperature higher than the target 
temperature during the warm-up operation, the second power 
control mode is forced to work from the start of the printing 
operation until the predetermined forced-driving time has 
passed. Since the pressure member has a larger heat capacity 
than the heating member, the temperature of the pressure 
member does not yet reach a predetermined temperature 
when the temperature of the heating member reaches the 
target temperature. In addition, the medium to be heated 
deprives the pressure member of heat when the printing 
operation starts. For this reason, the temperature of the pres 
sure member is difficult to rise immediately after the comple 
tion of the warm-up operation. If the Switching to the second 
power control mode is performed immediately after the 
completion of the warm-up operation, heat transfers to the 
Surface of the pressure member through the nip area. In the 
case where the transmission member is provided, the control 
mode for the heating means included in the transmission 
member is also switched to the second power control mode to 
heat the pressure member. 
I0082. Thus, the temperature of the pressure member is 
raised quickly and maintained properly even when the print 
ing operation starts immediately after the completion of the 
warm-up operation. For this reason, the medium to be heated 
is sufficiently heated by the heating member as well as the 
pressure member, whereby the performance in heating the 
medium to be heated can be prevented from lowering. 
I0083 (28) The second control cycle and the predeter 
mined duration are varied and the second power control mode 
is caused to work before or immediately after passing of the 
predetermined forced-driving time as long as the detected 
temperature of the heating means is lower than a predeter 
mined setting temperature which is lower than the target 
temperature. 
I0084 With this arrangement, the second power control 
mode works while repeatedly varying the current second 
control cycle and the current predetermined duration to new 
ones until the detected temperature of the heating means 
reaches the predetermined setting temperature or higher 
either during the operation in the second power control mode 
that is forced to work from the start of the printing operation 
immediately following the completion of the warm-up opera 
tion which precedes passing of the predetermined forced 
driving time or while the detected temperature of the heating 
means remains below the predetermined setting temperature 
at the time immediately after passing of the predetermined 
forced-driving time. 
I0085. The detected temperature of the heating means 
remains below the predetermined setting temperature as 
described above because in spite of the forced driving of the 
heating means for heating the heating member in the second 
power control mode, the temperature control over the heating 
means does not work properly and, hence, the heating mem 
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ber is not sufficiently heated due to heat transfer to the 
medium to be heated and the like during the printing opera 
tion, heat dissipation, changes in the ambient conditions, or 
like factors which are much more intense than originally 
estimated. 
I0086 Thus, the heating means for heating the heating 
member is supplied with a higher power than the power 
Supplied in the currently working second power control mode 
to bring the detected temperature of the heating means close 
to the target temperature gradually. To this end, the second 
power control mode is caused to work with the current second 
control cycle and predetermined duration varied. For this 
reason, it is possible to improve a situation in which the forced 
Switching to the second power control mode cannot accom 
modate changes in the ambient conditions or like factors 
which are much more intense than originally estimated, 
hence, prevent the performance in heating the medium to be 
heated via the heating member from lowering. 
0087 (29) Assuming that: a rated power value of the single 
heating means or a total rated power value which is the Sum 
total of rated power values of the plural heating means is WO 
(W); the setting value of electric power of the single heating 
means or a total setting value of electric power which is the 
sum total of setting values of electric power of the plural 
heating means is W1 (W); a rated power value of the image 
forming apparatus is W2 (W); a driving power value of a 
control section controlling an operation of the image forming 
apparatus is W3 (W); a value of driving power to be used in 
driving a mechanical portion of the image forming apparatus 
is W4 (W); and a rated power value of an optional part to be 
disposed on the image forming apparatus is W5 (W), W0, W1. 
W2, W3, W4 and W5 satisfy the expressions of relation: 

0088. With this arrangement, the setting value of electric 
power W1 of the heating means is a value obtained by sub 
tracting the driving power values W3 and W4 of respective of 
the control section and the mechanical portion as components 
forming the image forming apparatus and the rated power 
value W5 of the optional part from the rated power value W2 
of the image forming apparatus. At the same time, W1sWO 
because the rated power value WO is desirably made higher 
than the setting value of electric power W1 in order to 
enhance the heating effect in the second power control mode. 
Thus, the rated power value of the heating means can be easily 
determined from the above-noted expressions of relation, 
which makes it easy to select suitable heating means to incor 
porated in the fixing device. 
0089 (30) The target temperature is corrected in the sec 
ond power control mode for a time period of printing on a 
predetermined number of recording sheets or a predeter 
mined correction time from start of the printing operation. 
0090. With this arrangement, the target temperature of the 
heating means is varied in the second power control mode for 
the time period of printing on the predetermined number of 
recording sheets or the predetermined correction time from 
the start of the printing operation. Thus, if the target tempera 
ture is varied to a higher temperature than usual, the power to 
be supplied to the heating means is caused to increase due to 
an increase in the setting value of electric power or the pre 
determined power Supply duration or like factors. 
0091. Here, the target temperature is varied for the time 
period of printing on the predetermined number of recording 
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sheets or the predetermined correction time from the start of 
the printing operation because it is desired to allow the Sur 
face temperature of the heating means to reach the target 
temperature and Stabilize as quickly as possible and because 
it is difficult to supply an increased power to the heating 
means with the target temperature kept raised for a longtime. 

ADVANTAGES OF INVENTION 

0092. The present invention can enjoy the following 
advantages. 
0093 (1) By virtue of the arrangement capable of switch 
ing between the first and second power control modes for 
controlling the setting value of electric power of the heating 
means depending on the status of operation of each of the 
components of the apparatus, in cases where the apparatus is 
Supplied with electric power in excess due to a decrease in the 
power consumption of the components while the heating 
means need be supplied with a power exceeding the allowable 
power value, the mode is Switched to the second power con 
trol mode to perform forced driving so that the heating means 
is additionally supplied with the excess of power, whereby a 
shortage in the power required for the heating means can be 
compensated for. Thus, the performance in heating the 
medium to be heated via the heating object can be prevented 
from lowering. 
0094 (2) By supplying the heating means with power at 
predetermined time intervals to burst-drive the heating 
means, rush Voltage is generated every time the heating 
means is supplied with power. This allows a mean value of 
power that is actually supplied to the heating means to 
become higher than the setting value of electric power. Thus, 
in cases where the apparatus is Supplied with electric power 
without excess due to the a high power consumption of the 
components, even when the setting value of electric power in 
the second power control mode is set equal to the allowable 
power value that can be outputted in the first power control 
mode, the power actually supplied to the heating means is 
made higher than the setting value of electric power, whereby 
a shortage in the power required for the heating means can be 
compensated for. Thus, the performance in heating the 
medium to be heated via the heating object can be prevented 
from lowering. 
0.095 (3) By controlling the setting value of power to be 
Supplied to the heating means for burst driving depending on 
the status of operation of each of the components of the 
apparatus, each component can be prevented from experienc 
ing a shortage in the power required therefor, whereby the 
heating means can be properly burst-driven with the function 
of each component maintained. 
0096 (4) By timing the switching between the first power 
control mode and the second power control mode to the 
second control cycle, the second power control mode can be 
started and stopped in a manner timed to the second control 
cycle, thus making it possible to start and stop forced driving 
with proper timing. 
(0097 (5) With each of the second control cycle and the 
updating cycle for updating the detected temperature of the 
heating object being an integer times as long as the first 
control cycle, the switching between the first power control 
mode and the second power control mode can be synchro 
nously performed with the first and second control cycles, 
thus allowing each control mode to work with more proper 
timing. Also, since the updating cycle for updating the value 
of temperature is synchronous with the first control cycle, 
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control over the setting value of electric power based on the 
temperature of the heating object in the first power control 
mode can be performed with precision based on an updated 
value of temperature. 
0098. Further, the number of timer means for controlling 
the cycles can be reduced since these cycles synchronize to 
each other. For this reason, the arrangement of Such timer 
means can be made compact, which makes it possible to 
reduce the cost. 
0099 (6) By staggering first control mode start timing and 
second power control mode start timing for the plural heating 
means within the time period of one updating cycle for updat 
ing the temperature of the heating object, large power fluc 
tuations and increase in noise, which would otherwise occur 
if the plural heating means start being controlled at the same 
time, can be reduced, whereby the occurrence of shortage in 
the power required for forced driving in the second power 
control mode can be Suppressed. 
0100 (7) By staggering first power control mode start 
timing and second power control mode start timing for the 
plural heating means within the time period of one first con 
trol cycle, the control start timings for the plural heating 
means can be prevented from coinciding with each other 
more reliably. Thus, large power fluctuations and increase in 
noise, which would otherwise occur if the plural heating 
means start being controlled at the same time, can be reduced, 
whereby the occurrence of shortage in the power required for 
forced driving in the second power control mode can be 
Suppressed. 
0101 (8) By the arrangement wherein supply of electric 
power to at least one of the plural heating means is inhibited 
from the start of the predetermined duration until the prede 
termined inhibited time has passed or until the value oftem 
perature of the heating object is updated one to three times, 
power Supply start timings for the plural heating means in the 
second power control mode are staggered more largely, thus 
making it possible to Suppress the increase in the total peak 
power Supplied to the plural heating means upon generation 
of rush current as well as to minimize the decrease in the 
effect of power Supply in the second power control mode. 
0102 This arrangement is effective because, since rush 
current that is generated in the beginning of power Supply to 
the heating means in the second power control mode is very 
large, it is possible that the arrangement configured to stagger 
only the second power control mode start timings within the 
time period of one first control cycle causes the next heating 
means to be undesirably burst-driven before the power sup 
plied lowers to reach the setting value of electric power com 
pletely. 
0103) Thus, large power fluctuations and increase in noise, 
which would otherwise occur if the plural heating means start 
being controlled at the same time, can be reduced, whereby 
the occurrence of shortage in the power required for forced 
driving in the second power control mode can be suppressed. 
0104 (9) By increasing the value of electric power to be 
Supplied to one of the plural heating means in the second 
power control mode to the setting value of electric power in 
plural steps during a period of time from the start of power 
Supply to that heating means to the start of power Supply to 
another heating means, the amount of rush current can be 
reduced as compared with the case of Such forced driving as 
to Supply power of the setting value immediately after the 
start of power Supply, thus making it possible to reduce the 
total peak power Supplied to the plural heating means upon 
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generation of rush current. Thus, large power fluctuations and 
increase in noise, which would otherwise occur if the plural 
heating means start being controlled at the same time, can be 
reduced, whereby the occurrence of shortage in the power 
required for forced driving in the second power control mode 
can be Suppressed. 
0105 (10) By the arrangement wherein during the period 
of time from the start of power supply to one of the plural 
heating means in the second power control mode until the 
start of power Supply to another heating means, the value of 
electric power to be supplied to that heating means is as large 
as 15 to 30% of the setting value of electric power in the first 
step and as large as 65 to 85% of the setting value of electric 
power in the second step and then reaches the setting value of 
electric power finally, power fluctuations which occur during 
power Supply in the first and second steps can be Suppressed 
effectively. 
0106 (11) By the arrangement wherein during the period 
of time from the start of power supply to one of the plural 
heating means in the second power control mode until the 
start of power Supply to another heating means, the value of 
electric power Supplied to that heating means is as large as 10 
to 25% of the setting value of electric power in the first step, 
as large as 40 to 65% of the setting value of electric power in 
the second step and as large as 70 to 90% of the setting value 
of electric power in the third step and then reaches the setting 
value of electric power finally, power fluctuations which 
occur during power Supply in the first to third steps can be 
suppressed effectively. 
0107 (12) By controlling the second control cycle and the 
predetermined duration per one second control cycle based 
on the setting value of electric power to be supplied for forced 
driving of the heating means, the mean electric power actually 
Supplied to the heating means can be maximized thereby 
compensating for a shortage in the power required for the 
heating means. For this reason, the performance in heating the 
medium to be heated via the heating object can be prevented 
from lowering. 
0.108 (13) By judging whether or not to perform switching 
to the second power control mode based on conditions of 
variation in the temperature of the heating object or process 
ing conditions for heating the medium to be heated, the set 
ting value of electric power of the heating means can be 
controlled only in the first power control mode with the 
switching to the second power control mode inhibited when 
the Switching to the second power control mode is not nec 
essary. For this reason, it is possible to avoid an excessive rise 
in the surface temperature of the heating object thereby to 
maintain the Surface temperature of the heating object prop 
erly, hence, reduce the power consumption in the second 
power control mode. 
0109 (14) By adjusting the predetermined duration per 
one second control cycle based on conditions of variation in 
the temperature of the heating object or processing conditions 
for heating the medium to be heated, the power actually 
Supplied to the heating means can be controlled properly. For 
this reason, it is possible to avoid an excessive rise in the 
Surface temperature of the heating object as well as to reduce 
the power consumption in the second power control mode. 
0110 (15) By selecting a heating means to be controlled in 
the second power control mode from the plural heating means 
based on conditions of variation in the temperature of the 
heating object or processing conditions for heating the 
medium to be heated, the heating means that is suitable to 
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work in the second power control mode can be selected. For 
this reason, it is possible to prevent the performance in heat 
ing the medium to be heated from lowering as well as to 
reduce the power consumption in the second power control 
mode. 
0111 (16) By the arrangement wherein a determination to 
inhibit the switching to the second power control mode is 
disabled from the start of heating of the medium to be heated 
by the heating object until the fixed time period has passed or 
until the number of to-be-heated bodies having been heated 
exceeds a predetermined number, the Switching to the second 
power control mode is prevented from being inhibited during 
the initial stage of heating of the medium to be heated during 
which the surface temperature of the heating object is 
unstable. For this reason, the surface temperature of the heat 
ing object can be properly maintained while the Switching 
between the first power control mode and the second power 
control mode is performed. 
0112 (17) By the arrangement wherein at least that heat 
ing means of the plural heating means which has the highest 
rated power value is not to be switched to the second power 
control mode, it is possible to Suppress power consumption in 
the second power control mode, hence, Suppress the occur 
rence of shortage in the power required for forced driving in 
the second power control mode. 
0113 (18) By the arrangement wherein: the setting values 
of electric power to be Supplied to the heating means in the 
first and second power control modes are selected from the 
predetermined first and second setting power value groups, 
control of the setting values of electric power is not compli 
cated and, hence, the processing time required for determin 
ing the setting values of electric power can be shortened. 
0114 (19) By determining the predetermined duration 
T2m (ms) for which electric power is supplied within one 
second control cycle in the second power control mode based 
on the above-noted expression of relation, accurate duration 
T2m (ms) can be found. 
0115 (20) By adjusting the setting value of electric power 
to be supplied to at least one of the plural heating means in the 
second power control mode to the rated power value, the 
heating means generates a large amount of heat thereby rais 
ing the Surface temperature of the heating object more rapidly 
if the setting value of electric power to be supplied to a heating 
means of a high rated power value in the second power control 
mode is adjusted to the rated power value. 
0116 (21) Switching between the first and second power 
control modes for controlling the setting value of electric 
power of the heating means is performed depending on the 
status of operation of each of the components of the appara 
tus. With this arrangement, in cases where the apparatus is 
Supplied with electric power in excess due to a decrease in the 
power consumption of the components while the heating 
means need be supplied with a power exceeding the allowable 
power value, the mode can be switched to the second power 
control mode to perform forced driving so that the heating 
means is additionally Supplied with the excess of power, 
whereby a shortage in the power required for the heating 
means can be compensated for. Thus, the performance in 
heating the medium to be heated via the heating object can be 
prevented from lowering. 
0117 (22) Switching between the first and second power 
control modes for controlling the setting value of electric 
power of the heating means for heating the heating member is 
performed depending on the status of operation of each of the 
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components of the apparatus. With this arrangement, in cases 
where the apparatus is Supplied with electric power in excess 
due to a decrease in the power consumption of the compo 
nents while the heating means need be Supplied with a power 
exceeding the allowable power value, the mode can be 
switched to the second power control mode to perform forced 
driving so that the heating means is additionally supplied with 
the excess of power, whereby a shortage in the power required 
for the heating means can be compensated for. Thus, the 
performance in heating the medium to be heated via the 
heating object can be prevented from lowering. 
0118. Further, since the mode can be switched to the sec 
ond power control mode even during the warm-up operation, 
the warm-up time can be shortened significantly and, hence, 
the waiting time up to the completion of the warm-up opera 
tion can be shortened significantly. Furthermore, since heat is 
applied from the surface of the heating member to the surface 
of the pressuremember, the temperature of the pressure mem 
ber can be raised quickly in the warm-up operation. 
0119 (23) By controlling the setting value of power to be 
Supplied to the heating means for heating the transmission 
member with use of the power control device, the surface of 
the pressure member can be heated properly. For this reason, 
the medium to be heated can be heated sufficiently by the 
pressure member also, whereby the performance in heating 
the medium to be heated can be prevented from lowering. 
0.120. Further, since the mode can be switched to the sec 
ond power control mode to apply heat to the surface of the 
pressure member from the Surface of the transmission mem 
bereven during the warm-up operation, the temperature of the 
pressuremember can be raised quickly even during the warm 
up operation. 
I0121 (24) The switching control means for controlling the 
setting value of electric power of the heating means for heat 
ing the transmission member can correctly judge whether or 
not to perform Switching to the second power control mode 
based on the surface temperature of the pressure member. 
Since the Switching to the second power control mode can be 
inhibited when the switching to the second power control 
mode is not necessary, the setting value of electric power of 
the heating means included in the transmission member can 
be controlled in the first power control mode only. For this 
reason, it is possible to avoid an excessive rise in the tempera 
ture of the pressure member thereby to maintain the tempera 
ture of the pressure member properly, as well as to reduce the 
power consumption in the second power control mode. 
0.122 (25) By the arrangement wherein the judgment as to 
whether or not to perform Switching of the heating means for 
heating the transmission member to the second power control 
mode is made based on the Surface temperature of the pres 
sure member estimated from the temperature of the transmis 
sion member in the first power control mode, the judgment 
can be made more correctly as to whether or not to perform 
Switching of the heating means for heating the transmission 
member to the second power control mode without provision 
of additional temperature detection means. Since the switch 
ing to the second power control mode can be inhibited when 
the Switching to the second power control mode is not nec 
essary, the setting value of electric power of the heating 
means for heating the transmission member can be controlled 
in the first power control mode only. For this reason, it is 
possible to avoid an excessive rise in the temperature of the 
pressure member thereby to maintain the temperature of the 
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pressure member properly, as well as to reduce the power 
consumption in the second power control mode. 
0123 (26). By the arrangement wherein the switching to 
the second power control mode is forced to cause the second 
power control mode to work from the start of the printing 
operation immediately following the completion of the 
warm-up operation until the predetermined forced-driving 
time has passed, the temperature of the pressure member or 
that of the transmission member can be raised quickly and 
maintained properly even when the printing operation starts 
immediately after the completion of the warm-up operation. 
For this reason, the medium to be heated is sufficiently heated 
by the pressure member also, whereby the performance in 
heating the medium to be heated can be prevented from low 
ering. 
0.124 (27) By the arrangement wherein the second power 
control mode is caused to work with the current second con 
trol cycle and the current predetermined duration varied to 
Supply the heating means for heating the heating member 
with a higher power than the power supplied in the current 
second power control mode before or immediately after pass 
ing of the predetermined forced-driving time as long as the 
detected temperature of the heating means is below the pre 
determined setting temperature, the detected temperature of 
the heating means can be brought closer to the target tem 
perature gradually. For this reason, it is possible to improve a 
situation in which the forced switching to the second power 
control mode cannot accommodate Such changes in the ambi 
ent conditions as not originally presumed or like factors, 
hence, prevent the performance in heating the medium to be 
heated via the heating member from lowering. 
0.125 (28) By the arrangement wherein the setting value of 
electric power W1 of the heating means is obtained by sub 
tracting the driving power values W3 and W4 of respective of 
the control section and the mechanical portion as components 
forming the image forming apparatus and the rated power 
value W5 of the optional part from the rated power value W2 
of the image forming apparatus while the rated power value 
WO is made higher than the setting value of electric power 
W1, the rated power value of the heating means for enhancing 
the heating effect in the second power control mode can be 
easily determined from the above-noted expressions of rela 
tion. Thus, it is possible to easily select Suitable heating 
means to be incorporated in the fixing device. 
0126 (29) By the arrangement wherein the target tem 
perature of the heating means in the second power control 
mode is corrected for a time period of printing on the prede 
termined number of recording sheets or the predetermined 
correction time from the start of the printing operation, the 
power to be Supplied to the heating means can be increased 
temporarily thereby making it possible to raise the Surface 
temperature of the heating member more quickly. For this 
reason, the performance in heating the medium to be heated 
can be assured from the start of printing. 

BRIEF DESCRIPTION OF DRAWINGS 

0127 FIG. 1 is a sectional view schematically showing the 
construction of an image forming apparatus in which a fixing 
device according to an embodiment of the present invention is 
used. 
0128 FIG. 2 is a sectional view schematically showing the 
construction of a fixing device according to an embodiment of 
the present invention. 
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I0129 FIG. 3 is a block diagram showing the configuration 
of a power control section included in the fixing device. 
0.130 FIG. 4 is a diagram illustrating burst driving. 
I0131 FIG. 5 is a timing chart of power control over a 
heater lamp of a fixing device according to an embodiment of 
the present invention. 
I0132 FIG. 6 is a sectional view schematically showing the 
construction of the fixing device. 
0.133 FIG. 7 is a block diagram showing the configuration 
of a power control section included in the fixing device. 
0.134 FIG. 8 is a timing chart of power control over heater 
lamps of the fixing device. 
0.135 FIG.9 is a sectional view schematically showing the 
construction of the fixing device. 
0.136 FIG. 10 is a block diagram showing the configura 
tion of a power control section included in the fixing device. 
0.137 FIG. 11 is a timing chart of power control over 
heater lamps of the fixing device. 
0.138 FIG. 12 is a block diagram showing the configura 
tion of a power control section included in the fixing device. 
0.139 FIG. 13 is a chart showing changes in the surface 
temperatures of respective of a heating roller and a pressur 
izing roller 62 included in the fixing device. 
0140 FIG. 14 is a block diagram showing the configura 
tion of a power control section included in the fixing device. 
0141 FIG. 15 is a block diagram showing the configura 
tion of a power control section included in the fixing device. 
0142 FIG. 16 is a timing chart of power control over 
heater lamps of the fixing device. 
0.143 FIG. 17 is a chart showing changes in the surface 
temperatures of respective of a heating roller and an external 
heating roller included in the fixing device during a printing 
operation. 
014.4 FIG. 18 is a sectional view schematically showing 
the construction of the fixing device. 
0145 FIG. 19 is a block diagram showing the configura 
tion of a power control section included in the fixing device. 
0146 FIG. 20 is a timing chart of power control over 
heater lamps of the fixing device. 
0147 FIG. 21 is a table showing the relationship between 
a value of current Supplied in each step of slow-up control and 
a peak current. 

DESCRIPTION OF REFERENCE CHARACTERS 

0.148 36 . . . fixing device 
0149 61... heating roller 
0.150) 62. . . pressurizing roller 
0151 63 ... external heating roller 
0152 64. . . heater lamp 
0153. 66 ... thermistor 
0154 80 . . . power control section 
(O155 81... first power control section 
0156 82 . . . second power control section 
0157 83 ... burst-driving timing control 
0158 84. . . switching control means 

84a–84c ... switching devices 0159) 
0.160 85 . . . switching condition judgment means 
0.161 86 . . . surface temperature estimating means 
0162 100 ... image forming apparatus 
(0163. 101 ... control section 
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0164. 110... pressurizing belt 
0.165. 111... pressurizing and heating roller 
(0166 115 ... heater lamp 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0167 FIG. 1 is a sectional view schematically showing the 
construction of an image forming apparatus in which a fixing 
device according to an embodiment of the present invention is 
used. An image forming apparatus 100 corresponding to the 
main apparatus defined by the present invention has a copier 
mode, printer mode and FAX mode as image forming modes 
for forming images on recording sheets (including recording 
mediums for OHP and like recording mediums), any one of 
which modes is to be selected by the user. The image forming 
apparatus 100 is capable of double-side printing. 
0168 The image forming apparatus 100 includes a docu 
ment reading section 10, a sheet feeding section 20, an image 
forming section 30, a sheet delivery section 40, non-illus 
trated operating panel section and control section, and like 
sections. The document reading section 10, disposed in an 
upper portion of the apparatus body, comprises platen glass 
11, a document tray 12, a scanner optical system 13, and the 
like. The scanner optical system 13 has a light source 14, 
reflection mirrors 15a to 15c, an optical lens 16, and a CCD 
(Charge Coupled Device) 17. The light source 14 illuminates 
a document placed on the platen glass 11 or under feeding on 
a document feed path Rfrom the document tray12. The plural 
reflection mirrors. 15a to 15c guide reflected light from the 
document to the optical lens 16 by reflection. The optical lens 
16 condenses reflected light guided by the reflection mirrors 
15a to 15c and guides it to the CCD 17. The CCD 17 photo 
electric-converts reflected light thus condensed. 
0169. The sheet feeding section 20, disposed in a lower 
portion of the apparatus body, comprises a sheet feed tray 21, 
a manual feed tray 22, pickup rollers 23, and the like. The 
sheet feed tray 21 and the manual feed tray 22 each hold 
thereon recording sheets to be fed to a sheet feed path S in 
image formation. The pickup rollers 23 each rotate to feed 
recording sheets held on a respective one of the trays 21 and 
22 to the sheet feed path S. 
0170 The image forming section 30, disposed below the 
document reading section 10 on the manual feed tray 22 side, 
has a laser scanning unit (hereinafter will be referred to as 
LSU) 37, a photosensitive drum 31, and a fixing device 36. 
About the photosensitive drum 31 there are disposed an elec 
trostatic charger 32, a developing device 33, a transfer device 
34 and a cleaner unit 35 in this sequence along the direction of 
rotation of the photosensitive drum 31, which is indicated by 
arrow in FIG. 1. 
0171 The sheet delivery section 40, disposed above the 
sheet feed tray 21, comprises a sheet delivery roller 41, a 
delivered sheet tray 42, and the like. The sheet delivery roller 
41 delivers recording sheets fed thereto on the sheet feed path 
S onto the delivered sheet tray 42. The sheet delivery roller 42 
is rotated by a rotating force transmitted thereto from a drive 
motor 70 corresponding to the driving power source defined 
by the present invention through a pinion gear 71 and a 
delivery roller driving gear 72. The sheet delivery roller 41 is 
forwardly and backwardly rotatable. In printing images on 
both sides of a recording sheet, the sheet delivery roller 41 
nips a recording sheet finished with image formation on an 
obverse side thereofthat has been fed thereto on the sheet feed 
path S, and then rotates in the direction opposite from the 

11 
Jun. 5, 2008 

direction of rotation for delivering the recording sheet to 
transport the recording sheet to a sheet feed path S'. Thus, the 
recording sheet is turned upside down, so that the reverse side 
thereof comes to face the photosensitive drum 31 to allow a 
toner image to be transferred to the reverse side. The delivered 
sheet tray 42 receives recording sheets finished with image 
formation from the sheet delivery roller 41. 
0172. The control section controls the operation of the 
image forming apparatus 100. 
0173. In copying a document image on a recording sheet in 
the copier mode, a document to be copied is placed on the 
platen glass 11 or the document tray 12 in the document 
reading section 10 and then settings including a number of 
copies and a printing magnification are inputted by depress 
ing input keys on the operating panel section before the copy 
ing operation to be started by depressing a start key. 
0.174. In response to the depression of the start key, the 
image forming apparatus 100 causes the pickup roller 23 to 
rotate for feeding a recording sheet to the sheet feed path S. 
The recording sheet thus fed is transported to a registration 
roller 51 located on the sheet feed path S. 
0.175. The leading edge of the recording sheet reaching the 
registration roller 51 in the sheet feed direction is nipped by 
the registration roller 51 so as to be oriented parallel with the 
axis of the registration roller 51 for the recording sheet to be 
registered with a toner image formed on the photosensitive 
drum 31 that is to be transferred to the recording sheet. 
0176 Image data read by the document reading section 10 

is subjected to image processing under the conditions input 
ted from the input keys and the like and then transmitted as 
print data to the LSU 37. The LSU 37 irradiates the surface of 
the photosensitive drum 31 electrostatically charged to a pre 
determined potential by the electrostatic charger 32 with laser 
light in accordance with the image data via non-illustrated 
polygon mirror and different lenses. Thereafter, toner adher 
ing to the surface of an MG roller 33a included in the devel 
oping device 33 is attracted to the photosensitive drum 31 
Surface in accordance with a potential gap on the photosen 
sitive drum 31 surface to develop an electrostatic latent 
image. 
(0177. Thereafter, the registration roller 51 registers the 
recording sheet nipped thereby with the toner image formed 
on the photosensitive drum 31 surface and feeds it to between 
the photosensitive drum 31 and the transfer device 34. Sub 
sequently, the transfer device 34 transfers the toner image 
from the photosensitive drum 31 surface to the recording 
sheet by means of a transfer roller 34a included therein. The 
recording sheet finished with transfer of the toner image is 
Subjected to heat and pressure during passage through the 
fixing device 36, so that the toner image is fused and fixed to 
the recording sheet. Finally, the recording sheet is delivered to 
the delivered sheet tray 42 by means of the delivery roller 41. 
0.178 Residual toner remaining on the photosensitive 
drum31 is scraped offby a cleaning blade of a non-illustrated 
drum unit and then collected by the cleaner unit 35. 

EMBODIMENT 1 

0179 FIG. 2 is a sectional view schematically showing the 
construction of a fixing device according to an embodiment of 
the present invention. As shown in FIG. 2, the fixing device 36 
includes fixing covers 60 (including an upper fixing cover 60a 
and a lower fixing cover 60b), a heating roller 61, a pressur 
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izing roller 62, a heater lamp 64, a thermistor 66, a cleaning 
roller 67, a power control device to be described later, and like 
components. 
0180. The heater lamp 64, which corresponds to the heat 
ing means defined by the present invention, is located within 
the heating roller 61. The heater lamp 64 comprises a halogen 
lamp encapsulating a halogen-type inert gas within a glass 
tube where a non-illustrated tungsten filament is disposed. 
When the filament is energized, the heater lamp 64 heats the 
surface of the heating roller 61 through the inner peripheral 
surface of the heating roller 61. The rated power value of the 
heater lamp 64 is 1000 W in this embodiment. The heater 
lamps 64 is capable of providing different heat distribution 
patterns by adjusting the position and size of the filament in 
the glass tube, the heat distribution patterns including a cen 
ter-high pattern in which an axially central portion mainly 
generates a larger amount of heat, and an end-high pattern in 
which axially end portions mainly generates a larger amount 
of heat. 
0181. The heating roller 61, which corresponds to the 
heating member defined by the present invention, is rotatable 
clockwise and is heated to a fixed temperature (200°C. in this 
embodiment) at its surface by the heater lamp 64. The heating 
roller 61 serves to heat the side of recording sheet P to which 
unfixed toner has been transferred during passage of the 
recording sheet P through a fixing nip area to be described 
later. Such a recording sheet P bearing an unfixed toner image 
transferred thereto corresponds to the medium to be heated 
defined by the present invention. The heating roller 61 com 
prises a hollow cylindrical core 61a as a main body, a release 
layer 61b formed over the outer peripheral surface of the core 
61a, and the like. 
0182. The core 61a comprises, for example, a metal such 
as iron, stainless steel, aluminum or copper, or an alloy 
thereof. In the present embodiment, a core of an aluminum 
alloy having an outer diameter of 30 mm and a wall thickness 
of 1.3 mm is used as the core 61a. Fluororesins such as PFA 
(tetrafluoroethylene-perfluoroalkylvinyl ether copolymer) 
and PTFE (polytetrafluoroethylene), silicone rubber, fluo 
rorubber, and like materials are suitable for the release layer 
61b. In the present embodiment, the release layer 231b com 
prises a 25um-thick baked coat covering the outer periphery 
of the core 61a, the baked coat being formed from a blend of 
PFA and PTFE. 
0183 The heating roller 61 is shaped like an inverted 
crown so that its central portion is Smaller in diameter than its 
end portions. 
0184 The pressurizing roller 62, which corresponds to the 
pressuremember defined by the present invention, is rotatable 
counterclockwise and comprises a hollow cylindrical core 
62a of Steel, stainless steel, aluminum or the like, a heat 
resistant resilient layer 62b of silicone rubber or the like 
covering the outer peripheral surface of the core 62a. A 
release layer comprising the same fluororesin as used in the 
heating roller 61 may be formed over the outer peripheral 
surface of the heat-resistant resilient layer 62b. 
0185. In the present embodiment, the pressurizing roller 
62 comprises core 62a of stainless steel having an outer 
diameter of 14 mm, and heat-resistant resilient layer 62b of 
silicone rubber covering the outer peripheral surface of the 
core 62a. The pressurizing roller 62 has an outer diameter of 
30 mm. The pressurizing roller 62 abuts against the heating 
roller 61 by means of a non-illustrated pressing member Such 
as a spring thereby defining a fixing nip area Y, which corre 
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sponds to the nip area defined by the present invention. The 
pressurizing roller 62 presses the recording sheet Pagainst the 
heating roller 61 during the passage of the recording sheet P 
through the fixing nip area Y. 
0186 The cleaning roller 67 serves to prevent the pressur 
izing roller 62 from being stained by eliminating toner, paper 
particles and the like adhering to the pressurizing roller 62. 
Specifically, the cleaning roller 67 abuts against the pressur 
izing roller 232 by a predetermined force on an upstream side 
of the heating nip area Z in the counterclockwise direction 
and driven to rotate with rotation of the pressurizing roller 62. 
The cleaning roller 67 comprises a hollow cylindrical metal 
core 67a made of aluminum, an iron material or the like. The 
present embodiment uses a stainless steel material for the 
metal core 67a. 

0187. The thermistor 66, which corresponds to the tem 
perature detection means defined by the present invention, is 
disposed on a surface of the heating roller 61 to detect the 
surface temperature of the heating roller 61. In this embodi 
ment the temperature detection means is brought into contact 
with the surface of the heating roller 61 to detect the surface 
temperature thereof. However, the temperature detection 
means is not limited to Surface temperature detection but may 
be disposed inside the heating roller 61 or regardless of 
whether or not it is in contact with the heating roller 61. 
0188 FIG. 3 is a block diagram showing the configuration 
of a power control section included in a fixing device accord 
ing to an embodiment of the present invention. As shown in 
FIG.3, the power control section 80, which corresponds to the 
power control device defined by the present invention, com 
prises a first power control section 81, a second power control 
section 82, burst-driving timing generating means 83, Switch 
ing control means 84 and the like and is connected to a control 
section 101 controlling the operation of the image forming 
apparatus 100. The first power control section 80 is connected 
to components forming the image forming apparatus 100 
including the control section 101, a driversection and the like 
and configured to control setting values of electric power to be 
Supplied to respective of the components including the ther 
mistor 66. Each of the setting values of electric power is an 
instructed value of power to be outputted to a respective one 
of the components. Based on Such a setting value of electric 
power, electric power is Supplied to each component. 
0189 The first power control section 81 is connected to the 
thermistor 66 via an A/D converter circuit 90 as well as to the 
heater lamp 64 via the Switching control means 84 and a 
driver 91. The first power control section 81 receives the value 
of surface temperature of the heating roller 62 outputted from 
the thermistor 66, controls the setting value of electric power 
to be supplied to the heater lamp 62 based on the received 
value, and causes a first power control mode to work for 
Supplying the heater lamp 64 with a power of the setting value 
of electric power. Usually, the surface temperature of the 
heating roller 61 is held constant by means of the first power 
control section 81. Though the rated power value of the heater 
lamp 64 according to this embodiment is 1000 W, the allow 
able value of power which can be actually supplied to the 
heater lamp 64 by the first power control section 84 is limited 
to 700 W. This is because, since the power to be supplied from 
a commercial power source to the image forming apparatus 
100 is usually 1500 W and other components forming the 
image forming apparatus 100 also need to be Supplied with 
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power, it is possible that the other components fail to work 
normally if the heater lamp 64 is supplied with a power of 
1OOO W. 

0190. The second power control section 82 is connected to 
the heater lamp 64 via the switching control means 84 and the 
driver 91 as well as to the burst-driving timing generating 
means 83. The second power control section 82 causes a 
second power control mode to work for controlling the setting 
value of electric power to be supplied to the heater lamp 64 
based on the status of operation of each component of the 
image forming apparatus 100. 
0191) Further, the second power control section 82 burst 
drives (forced-drives) the heater lamp 64 by supplying a 
power of the setting value of electric power to the heater lamp 
64 for a predetermined duration based on a signal received 
from the burst-driving timing generating means 83. The 
burst-driving timing generating means 83 outputs such a sig 
nal to the second power control section 82 in Synchronism 
with a second control cycle which is the control cycle of the 
second power control section 82. 
0.192 The second power control section 82 burst-drives 
the heater lamp 64 by adjusting the setting power to a value 
that is not lower than the allowable power value based on the 
status of operation of each component of the image forming 
apparatus 100. That is, the second power control section 82 
supplies the heater lamp 64 with a power of the setting value 
for the predetermined duration, the setting value being a value 
obtained by subtracting the powers to be used by the compo 
nents from the power supplied to the image forming apparatus 
100 from the commercial power source. This arrangement 
enables the heater lamp 64 to be burst-driven properly while 
preventing the occurrence of shortage in the power required 
for each component to maintain the function of each of the 
components. 
0193 It is possible that: a first setting power value group 
and a second setting power value group, each of which con 
sists of plural setting power values Suited to a respective one 
of the first and second power control modes, are previously 
stored in non-illustrated storage means; and an appropriate 
setting value is selected from the setting power value groups 
and read out of the storage means upon Switching between the 
power control modes or during working of each mode. This 
arrangement makes it possible to shorten the processing time 
required in determining the appropriate setting value by 
avoiding complicated control of the setting power values. For 
example, the first and second setting power value groups 
Suited to the warm-up operation and the different operations 
of the image forming apparatus including the image forming 
operation are previously stored in the storage means. 
0194 W 1 (W) representing the setting value of electric 
power of a single heating lamp 64 or the total setting value of 
electric power which is the sum total of the setting values of 
electric power of plural heating lamp 64 satisfies the expres 
sion (1): 

wherein the rated power value of the image forming apparatus 
100 is W2 (W); the driving power value of the control section 
controlling the operation of the image forming apparatus 100 
is W3 (W); the value of driving power used in driving a 
mechanical portion of the image forming apparatus 100 
including the document reading device and the like is W4 
(W); and the rated power value of an optional part to be 
disposed on the image forming apparatus 100 is W5 (W). 
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Further, W0 (W) representing the rated power value of the 
single heating lamp 64 or the total rated power value of the 
plural heating lamps 64 satisfies W1sWO. Thus, the rated 
power value of the heating lamp 64 can be easily determined 
from the above-noted the expression (1) based on the allow 
able power value which is a minimum value of power that can 
be supplied. For this reason, selection of a Suitable heating 
lamp 64 to be incorporated in the fixing device 36 can be made 
easily. For example, assuming that: the rated power value W2 
of the image forming apparatus 100 is 1500 W: the driving 
power value W3 of the control section is 50 W: the value W4 
of driving power to be used in driving the mechanical is 250 
W; and the rated power value W5 of the optional partis 100W. 
the heating lamp 64 can be used when the setting value of 
electric power is not higher than 1100 W and the rated power 
value of the heating lamp 64 is in the range from 1100 W to 
1700W within which a value of power to be supplied for burst 
driving can be setting freely (usually, power of such a value is 
not supplied in the first power control mode.) 
0.195. In the burst driving, on the other hand, the heater 
lamp 64 is supplied with power of the setting value of electric 
powerfor the predetermined duration within one second con 
trol cycle in response to the signal from the burst-driving 
timing generating means 83. Further, since the heater lamp 64 
is burst-driven by being supplied with the power for the 
predetermined duration periodically, rush Voltage is gener 
ated every time supply of power is started. For this reason, the 
heater lamp 64 is supplied with a power higher than the 
setting value of electric power on average, whereby shortage 
in the required power can be compensated for. As shown in 
FIG. 4, when the heater lamp 64 is burst-driven by a power of 
300 W for example, a rush voltage corresponding to a power 
much higher than 300 W is generated momentarily. Accord 
ingly, during repeated burst driving, the heater lamp 64 is 
supplied with a power of a mean value higher than 300 W. 
0196. An increase AWm (W) in electric power resulting 
from the Switching of an mth one (m=1,2,..., n) of n (n21) 
heating lamps 64 from the first power control mode to the 
second control mode is expressed by: 

wherein the setting value of electric power to be supplied to 
the mth heating lamp 64 in the first power control mode is 
W1 m (W); the setting value of electric power to be supplied to 
the mth heating lamp 64 in the second power control mode is 
W2m (W); the second control cycle is T1 (ms); the predeter 
mined duration for which the mth heating lamp 64 is to be 
supplied with electric power within one second control cycle 
in the second power control mode is T2m (ms); and a coeffi 
cient associated with Switching of the mth heating lamp 64 
between the first power control mode and the second power 
control mode is K1 m. 
0.197 In the present embodiment, m=1 because the single 
heating lamp 64 is used. If the power to be actually supplied 
to the heater lamp 64, which is determined based the surface 
temperature of the heating roller 61, is 1000W for example, 
the increase AWm in the power-1000-700–300 W because 
the allowable power value in the first power control mode is 
700 W. Since the heater lamp 64 is supplied with a power 
higher than the setting value of electric power used in the first 
power control mode during burst driving, the setting value of 
electric power W11 used in the first power control mode is 
equal to the allowable power value. Assuming that: the setting 
value of electric power W21 used in the second power control 
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mode is 900 W: the second control cycle T1 is 1500 ms; and 
K11 is 0.35, the following expression holds: T21={Tlx 
AW1-(T1xK11-1)xW11}/{(W21-W11)xK11. It follows 
that T21={1500x300-(1500x0.35-1)x700}/{(900-700)x0. 
35}. Thus, T21=1188.6 (ms). In this way, the predetermined 
duration T21 relative to the setting value of electric power 
W21 (=900W) of power to be supplied to the heater lamp 64 
can be accurately determined with ease. 
0.198. It is possible to vary the predetermined duration T21 
for which the heater lamp 64 is supplied with power of the 
setting value of electric power W21 and the second control 
cycle T1 based on the setting value of electric power W21 of 
900 W. By varying the predetermined duration T21 and the 
second control cycle T1 based on the setting value of electric 
power W21, it is possible to maximize the mean value of 
power to be supplied to the heater lamp 64 relative to the 
setting value of electric power W21 thereby to compensate for 
a shortage in the power required for the heater lamp 64 more 
fully. Thus, the performance in heating recording sheet P can 
be prevented from lowering. 
0199. In consideration of variations in the rated power 
value of heater lamp 64 during manufacture, the current char 
acteristics, luminous efficiency and heat exchange efficiency 
of the heater lamp 64 during burst driving as in the present 
invention, variations in the wall thickness of heating roller 61, 
environmental variables such as ambient temperature and 
humidity, the material and water absorption of recording 
sheet P and like factors, the coefficient K1 massociated with 
switching of the mth heater lamp 64 between the first power 
control mode and the second power control mode can be 
determined from for example: 
(1) heating efficiency m obtained from the ratio between an 
input power for burst driving that is determined theoretically 
and an input power that is actually inputted to the heater lamp 
64; 
(2) burst-driving efficiency mB obtained from the ratio 
between an increase in the input power for burst driving 
which is determined theoretically and an increase in the input 
power that is inputted in actual burst driving until the target 
temperature is first reached during a printing operation; or 
(3) burst-driving efficiency mBA obtained from the ratio 
between an increase in the input power for burst driving that 
is determined theoretically and an increase in the input power 
that is inputted in actual burst driving throughout a printing 
operation. Though depending upon conditions, the coeffi 
cient K1 m associated with switching between the first power 
control mode and the second power control mode is about 0.3 
in the present embodiment for example. Usually, the coeffi 
cient K1 m ranges from about 0.1 to about 0.45 through 
depending upon Such parameters as rated power value, setting 
value of electric power, second control cycle and its prede 
termined duration, type and number of heater lamps used, 
control method and its characteristics, and construction of the 
roller. 
0200. The switching control means 84 comprises a switch 
ing device 84a Such as a relay, and the like and is configured 
to perform switching between the first and second power 
control modes by switching the switching device 84a based 
on the status of operation of each component of the image 
forming apparatus 100. Specifically, the switching control 
means 84 performs Switching in cases where the Surface 
temperature of the heating roller 61 becomes lower than the 
fixed temperature due to continuous printing and hence can 
not be raised quickly by the allowable value of power which 
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can be supplied to the heater lamp 64 in the first power control 
mode while a power not lower than the allowable power value 
can be supplied to the heater lamp 64 because of a low driving 
power consumption of the components, or like cases. 
0201 In order to provide synchronism between control 
operations in respective of the first and second power control 
modes, the second control cycle, which is the control cycle of 
the second power control section (second power control 
mode), is set to a value that is an integer times as large as the 
first control cycle, which is the control cycle of the first power 
control section (first power control mode), as shown in FIG.5. 
For example, the first power control mode is set to have a 150 
ms cycle and the second power control mode set to have a 1.5 
S cycle in this embodiment. 
0202 The switching between the first power control mode 
and the second power control mode is synchronously per 
formed with the second control cycle as shown in FIG. 5. 
Since the switching between the power control modes is 
synchronously performed with the second control cycle 
which is longer than the first control cycle, it is not possible 
that the second power control mode starts and stops halfway 
through the second control cycle and, therefore, there is no 
possibility that power control is performed incompletely. For 
this reason, the burst driving starts and stops with proper 
timing. Also, since the first control cycle is shorter than the 
second control cycle, even when the power control mode is 
switched to the first power control mode halfway through the 
first control cycle, the next cycle starts immediately thereafter 
to allow the power control to be performed properly. 
0203 Further, in order to time the updating cycle for 
updating the value of Surface temperature of the heating roller 
61 received from the thermistor 66 to the control operation in 
the first power control mode, the updating cycle is set to a 
value that is an integer times as large as the first control cycle 
as shown in FIG. 5. In this embodiment the updating cycle for 
updating the value of Surface temperature of the heating roller 
61 is set to 300 ms for example relative to the first control 
cycle of 150 ms. 
0204 Since the second control cycle and the updating 
cycle for updating the value of surface temperature of the 
heating roller 61 are each an integer times as large as the first 
control cycle, the first and second power control modes and 
update of the value of surface temperature of the heating 
object synchronize to each other and, hence, their respective 
start timings will never be off. For this reason, each control 
mode can be started with more proper timing by Switching 
between the first power control mode and the second power 
control mode having their respective control cycles accu 
rately synchronizing to each other. Also, since the updating 
cycle for updating the value of Surface temperature is syn 
chronous with the first control cycle, update of the value of 
Surface temperature is not made with off timing and control 
over the setting value of electric power based on the surface 
temperature of the heating roller 61 even in the first power 
control mode can be performed accurately based on an 
updated value. 
0205 Further, the number of non-illustrated timer means 
for controlling the cycles can be reduced since these cycles 
synchronize to each other. For this reason, the arrangement of 
Such timer means becomes compact, which makes it possible 
to reduce the cost. 
0206 With this arrangement, in cases where the image 
forming apparatus 100 is supplied with electric power in 
excess due to a decrease in the power consumption of the 
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components while the heating roller 61 needs to be supplied 
with a power exceeding the allowable power value, the mode 
can be switched to the second power control mode to perform 
burst driving (forced driving) so that the heater lamp 64 is 
additionally supplied with the excess of power, whereby a 
shortage in the power required for the heater lamp 64 can be 
compensated for. Thus, the performance in heating recording 
sheet P via the heating roller 61 can be prevented from low 
ering and, hence, the image quality can be prevented from 
degrading. 
0207. By supplying the heater lamp 64 with power at 
predetermined time intervals to burst-drive the heater lamp 
64, rush Voltage is generated every time the heater lamp 64 is 
supplied with power. This allows a mean value of power that 
is actually supplied to the heating lamp 64 to become higher 
than the setting value of electric power. Thus, in cases where 
the image forming apparatus 100 is Supplied with electric 
power without excess due to the power consumption of the 
components being high, even when the setting value of elec 
tric power in the second power control mode is set equal to the 
allowable power value that can be outputted in the first power 
control mode, the power actually supplied to the heating 
roller 61 becomes higher than the setting value of electric 
power, whereby a shortage in the power required for the 
heating roller 61 can be compensated for. For this reason, the 
performance in heating recording sheet P via the heating 
roller 61 can be prevented from lowering. 

EMBODIMENT 2 

0208 FIG. 6 is a sectional view schematically showing the 
construction of a fixing device according to an embodiment of 
the present invention. As shown in FIG. 6, the fixing device 36 
according to this embodiment is similar to embodiment 1 in 
major components but includes two heater lamps 64a and 64b 
within heating roller 61, the heater lamps 64a and 64b having 
different heat distributions for heating the heating roller 61. 
The heater lamp 64a has a rated power of 740 W and provides 
a center-high heat distribution pattern. The heater lamp 64b 
has a rated power of 445 W and provides an end-high heat 
distribution pattern. Thermistors 66a and 66b in relation to 
respective of the heater lamps 64a and 64b are disposed at 
axially central portion and end portion, respectively, of the 
surface of the heating roller 61. 
0209. The heating roller 61 and pressurizing roller 62 are 
each similar in operation, function and the like as in embodi 
ment 1 but are each slightly different from the corresponding 
one of embodiment 1 due to the provision of the two heater 
lamps 64a and 64b and the like. The heating roller 61 includes 
a core 61a having a wall thickness of about 0.15 to 2 mm and 
formed from STKM or high tensile steel. The core 61a is 
formed to have an outer diameter of 40 mm except its axially 
opposite end portions having a decreased outer diameter of 30 

0210. On the other hand, the pressurizing roller 62 com 
prises a core 62a having an outer diameter of 28 mm and 
formed from STKM, a heat-resistant resilient layer 62b cov 
ering the outer periphery of the core 62a and formed from 
low-heat-conductivity silicone rubber, a release layer 62c 
covering the outer periphery of the heat-resistant resilient 
layer 62b and comprising an electrically conductive PFA tube 
of which the resistivity is adjusted by dispersion of carbon. 
The pressurizing roller 62, as a whole, has an outer diameter 
of 40 mm. 
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0211 FIG. 7 is a block diagram showing the configuration 
of a power control section included in a fixing device accord 
ing to an embodiment of the present invention. The power 
control section 80 obtains values of surface temperature of the 
heating roller 61 from the thermistors 66a and 66b via respec 
tive of A/D converter circuits 90a and 90b as in the above 
described embodiment 1. The power control section 80 deter 
mines setting values of powers to be Supplied to respective of 
the heater lamps 64a and 64b based on respective of the 
surface temperature values of the heating roller 61 obtained, 
and supplies the heater lamps 64a and 64b with the respective 
powers via drivers 91a and 91b. Second power control means 
82, which is connected to the heater lamps 64a and 64b via 
switching control means 84 and the driver 91a and 91b. 
determines setting power values using the above-noted 
expression (1) used in embodiment 1 and Supplies the heater 
lamps 64a and 64b with powers of the respective setting 
values for a predetermined duration in response to burst 
driving timing generating means 83. 
0212 Here, the burst-driving timing generating means 83 

is connected to the thermistors 66a and 66b via the A/D 
converter circuits 90a and 90b and determines the predeter 
mined duration for which the powers of the setting values of 
electric power are outputted based on conditions of variation 
in the surface temperature of the heating roller 61 or process 
ing conditions for heating recording sheet P. For example, the 
burst-driving timing generating means 83 determines the pre 
determined duration based on a rate of change in the Surface 
temperature of the heating roller 61 detected by each of the 
thermistors 66a and 66b. Specifically, if the rate of rise in the 
surface temperature of the heating roller 61 is low, the prede 
termined duration is lengthened, while, if the rate of rise is 
high, the predetermined duration is shortened. 
0213 Examples of such conditions of variation in the sur 
face temperature of the heating roller 61 include, in addition 
to the aforementioned condition, Surface temperatures of the 
heating roller 61 detected by the respective thermistors 66a 
and 66b, and a temperature difference determined from sur 
face temperatures of the heating roller 61 detected by the 
respective thermistors 66a and 66b located in different 
regions. Examples of such processing conditions for heating 
recording sheet P include a time passed from the start of 
heating of recording sheet P by the heating roller 61, and the 
size of recording sheet P. The aforementioned predetermined 
duration may be determined based on one of these conditions 
or a combination of plural conditions depending on the con 
struction of the fixing device 36. Thus, the power actually 
Supplied to the heating means can be properly controlled. 
Since the powers actually supplied to the heater lamps 64a 
and 64b fail to become much higher than required, it is pos 
sible to avoid an excessive rise in the surface temperature of 
the heating roller 61, as well as to reduce power consumption 
in the second power control mode. 
0214. It is possible to determine the predetermined dura 
tion for each of the heater lamps 64a and 64b as shown in the 
timing chart at FIG.8. This arrangement makes it possible to 
burst-drive each of the heater lamps 64a and 64b properly, as 
well as to Suppress wasteful power consumption in the second 
power control mode more effectively. 
0215. Further, it is possible that the switching control 
means 84 is connected to the thermistors 66a and 66b via the 
A/D converter circuits 90a and 90b to allow the aforemen 
tioned conditions for determining the predetermined duration 
to be used injudgment as to whether or not to perform Switch 
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ing between the first power control mode and the second 
power control mode. With this arrangement, when the record 
ing sheet size is Small for example, Switching of the heater 
lamp 64b, which provides an end-high heat distribution pat 
tern as shown in the timing chart at FIG. 8, to the second 
power control mode is not performed. This is because, since 
recording sheet P of such a small size passes over not axially 
end portions but axially central portion of the heating roller 
61, the image quality can be prevented from degrading if only 
the heater lamp 64a providing a center-high heat distribution 
is switched to the second power control mode withoutburst 
driving the heater lamp 64b in the second power control 
mode. Thus, the heater lamp 64 that is currently suited to 
operate in the second power control mode can be selected, 
whereby power consumption in the second power control 
mode can be Suppressed with the performance in heating 
recording sheet P prevented from lowering. 
0216. Also, it is possible that the setting value of power to 
be supplied to the heater lamp 64a having the higher rated 
power value in the second power control mode is fixed to 740 
W, which is the rated power value of the heater lamp 64a. That 
is, since the heater lamp 64a of the higher rated power value 
generates a larger amount of heat than the heater lamp 64b of 
the lower rated power value, the surface temperature of the 
heating roller 61 can be raised more rapidly by adjusting the 
setting value of electric power of the heater lamp 64a in the 
second power control mode to the rated power value thereof 
to increase the amount of heat. In this case, the setting value 
of electric power of the heater lamp 64b need be adjusted so 
that the components of the image forming apparatus 100 are 
prevented from being affected by shortage of electric power. 
0217. As in embodiment 1, the location of temperature 
detection is not limited to the surface of the heating roller 61. 
Also, temperature detection may be achieved regardless of 
whether directly or indirectly and whether or not the tempera 
ture detection means is in contact with the heating roller 61. 

EMBODIMENT 3 

0218 FIG.9 is a sectional view schematically showing the 
construction of a fixing device according to an embodiment of 
the present invention. As shown in FIG.9, the fixing device 36 
according to this embodiment is similar to embodiment 2 in 
major components but includes an external heating roller 63 
corresponding to the transmission member defined by the 
present invention, and a thermistor 66c for detecting the Sur 
face temperature of the external heating roller 63. The exter 
nal heating roller 63 has a hollow cylindrical shape, includes 
a heater lamp 64c therewithin, and is configured to heat the 
pressurizing roller 62. The external heating roller 63 abuts 
against the Surface of the pressurizing roller 62 by a prede 
termined force on the side upstream of a fixing nip area Y in 
the counterclockwise direction to define a heating nip area Z 
(having a nip width of 1 mm in this embodiment) in the 
contact region between the pressurizing roller 62 and the 
external heating roller 63. 
0219. The external heating roller 63 comprises a hollow 
cylindrical metal core 63a formed from aluminum, an iron 
material or a like material, a heat-resistant release layer 63b 
covering the outer periphery of the metal core 63a and formed 
from a synthetic resin material that is excellent in heat resis 
tance and release property. Examples of such synthetic resins 
for the heat-resistant release layer 63b include, for example, 
elastomers formed from silicone rubber, fluororubber and the 
like, and fluororesins formed from PFA, PTFE and the like. 
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0220. In the above-described construction, as shown in 
FIG. 10, the thermistor 66c is connected to the first power 
control section 81 and the burst-driving timing control means 
83 via A/C converter circuit 90c, while the heater lamp 64c 
connected to the second power-control section 82 via driver 
91c and switching control means 84. the setting value of 
electric power of the heater lamp 64c is controlled based on 
the surface temperature of the external heating roller 63 
obtained by the first power control section via the A/D con 
verter circuit 90c in the first power control mode. Further, like 
the heater lamps 64a and 64b, the heater lamp 64 is switched 
between the first power control mode and the second power 
control mode by the switching control means 84. Since this 
arrangement allows the Surface temperature of the external 
heating roller 63 to be maintained properly, the surface of the 
pressurizing roller 62 can be heated properly, whereby 
recording sheet P can be sufficiently heated by the pressuriz 
ing roller 62 as well. Thus, it is possible to prevent the per 
formance in heating recording sheet P from lowering, hence, 
prevent the image quality from degrading more effectively. 
0221. In the present embodiment, the metal core 63a com 
prises a roller of an aluminum alloy having a diameter of 15 
mm and a wall thickness of 0.5 mm. The heat-resistant layer 
63b comprises a 25um-thick baked coat formed from a syn 
thetic resin comprising a mixture of PFA and PTFE and 
covering the outer periphery of the metal core 63a. The heater 
lamp 64c has a rated output of 400W and provides a flat heat 
distribution pattern for distributing heat over the entire roller 
Surface uniformly. 
0222. In the present embodiment, the heater lamp 64a of 
the highest rated power value for providing a center-high heat 
distribution pattern is controlled in the first power control 
mode only without being Switched to the second power con 
trol mode, while the other two heater lamps 64b and 64c are 
subjected to switching between the first power control mode 
and the second power control mode. By failure to switch the 
heater lamp 64a of the highest rated power value to the second 
power control mode, power consumption in the second power 
control mode can be suppressed to Suppress the occurrence of 
shortage in the power required to burst-drive the other heater 
lamps 64b and 64c in the second power control mode. 
0223 Further, in the present embodiment, control start 
timings for respective of the heater lamps 64a and 64b are 
sequentially staggered 100 ms by 100 ms from control start 
timing for the heater lamp 64c serving as a reference. Spe 
cifically, since the updating cycle for updating Surface tem 
peratures of the heating roller 61 and external heating roller 
63 detected by the thermistors 66a to 66c is 300 ms, control 
over the heater lamp 64b is started 100 ms after start of control 
over the heater lamp 64c and then control over the heater lamp 
64a started 200 ms after the start of control over the heater 
lamp 64c in the first power control mode. In this case, the 
control start timings for the two heater lamps 64a and 64b 
need be staggered within one updating cycle for updating 
surface temperatures of the heating roller 61 and external 
heating roller 63 detected by the thermistors 66a to 66c. If the 
interval between these control start timings exceeds one 
updating cycle, the heater lamps 64a to 64c are controlled in 
each control mode based on Surface temperatures of the heat 
ing roller 61 and external heating roller 63 that are obtained at 
different updating times undesirably. The above-described 
arrangement is provided for the purpose of avoiding Such an 
inconvenience. This interval is not particularly limited to 100 
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ms setting in this embodiment as long as the control start 
timings are staggered within one updating cycle for updating 
the Surface temperatures. 
0224 Since control start timings for respective of the plu 

ral heater lamps 64a to 64c in each control mode are different 
from each other, large power fluctuations and increase in 
noise, which would otherwise occur if the plural heating 
lamps 64a to 64c start being controlled, can be reduced, 
whereby the occurrence of shortage in the power required for 
burst driving in the second power control mode can be Sup 
pressed. In FIG. 11 control start timings are illustrated in the 
control mode Switch timing charts of the respective heater 
lamps 64a to 64c So as to be seen clearly. 

EMBODIMENT 4 

0225. This embodiment is similar to the fixing device 36 
according to embodiment 3 shown in FIG. 9. The configura 
tion of power control section 80 is substantially similar as in 
embodiment 3, but the power control section 80 according to 
this embodiment includes Switching condition judgment 
means 85 as shown in FIG. 12. The switching condition 
judgment means 85 is connected to the Switching control 
means 84 and to the thermistors 66a to 66c via and the A/D 
converter circuits 90a to 90c and configured to judge whether 
or not to perform Switching to the second power control 
mode. Also, the Switching condition judgment means 85 
monitors various parameters (Surface temperatures of the 
heating roller 61 and external heating roller 63 detected by the 
thermistors 66a to 66c in this embodiment) to make judgment 
as to whether the parameters meet a Switching operation stop 
condition or a Switching operation restart condition, which is 
the judgment as to whether or not to perform Switching to the 
second power control mode, and outputs the result of judg 
ment to the Switching control means 84. 
0226. If the switching condition judgment means 85 
judges the parameters as meeting the Switching operation 
stop condition, the Switching control means 84 inhibits 
switching from the first power control mode to the second 
power control mode. In the case where the second power 
control mode works currently, the second power control 
mode is forcibly switched to the first power control mode at 
the time the currently proceeding cycle terminates. 
0227. On the other hand, if the switching condition judg 
ment means 85 judges the parameters as meeting the Switch 
ing operation restart condition when Switching to the second 
power control mode is inhibited by the switching operation 
stop condition, the inhibition of Switching to the second 
power control mode is cancelled. 
0228. In the present embodiment, the target surface tem 
perature of each of the heating roller 61 and the external 
heating roller 63 is set to 190°C., while the switching opera 
tion stop conditions for respective of the heater lamps 64a to 
64c are conditions where Surface temperatures of the heating 
roller 61 and external heating roller 63 are 186°C. or higher 
according to detection by the respective thermistors 66a to 
66c. The Switching operation restart conditions are conditions 
where surface temperatures of the heating roller 61 and exter 
nal heating roller 63 are 184°C. or lower according to detec 
tion by the respective thermistors 66a to 66c. 
0229. It is possible that the switching operation stop con 
dition and the Switching operation restart condition share the 
same surface temperature of each of the heating roller 61 and 
the external heating roller 63. 
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0230. The switching operation stop condition and the 
Switching operation restart condition are not limited to the 
aforementioned conditions but may be judged based on con 
ditions of variation in each of the surface temperatures of the 
heating roller 61 and external heating roller 63 or processing 
conditions for heating recording sheet P. Examples of Such 
conditions of variation in each of the Surface temperatures of 
the heating roller 61 and external heating roller 63 include a 
temperature difference determined from temperatures 
detected by the respective thermistors 64a to 64c, and a rate of 
change in the temperature detected by each of the thermistors 
64a to 64c. Examples of such processing conditions for heat 
ing recording sheet P include a time passed from the start of 
heating of recording sheet P by the heating roller 61, and the 
size of recording sheet P. A plurality of such conditions may 
be combined. 

0231. Thus, when switching to the second power control 
mode is not necessary, the Switching to the second power 
control mode is disabled so that control is performed in the 
first power control mode only. For this reason, it is possible to 
prevent an excessive rise in the Surface temperatures of the 
heating roller 61 and external heating roller 63, hence, main 
tain the surface temperatures of the heating roller 61 and 
external heating roller 63. Thus, power consumption in the 
second power control mode can be suppressed. 
0232 Further, it is possible that an additional thermistor is 
provided on the surface of pressurizing roller 62 and the 
Surface temperature of the pressurizing roller 62 is used in 
judging the Switching operation stop condition and the 
Switching operation restart condition. The external heating 
roller 63 heats the surface of the heating roller 61 to maintain 
the surface temperature of the pressurizing roller 62 properly. 
Accordingly, if the Surface temperature of the pressurizing 
roller 62 is used in judging the Switching operation stop 
condition and the Switching operation restart condition, judg 
ment as to whether or not to perform Switching to the second 
power control mode can be made correctly. Thus, when 
Switching to the second power control mode is not necessary, 
the Switching to the second power control mode is disabled so 
that the setting value of electric power of the heater lamp 64c 
is controlled in the first power control mode only. For this 
reason, it is possible to prevent an excessive rise in the Surface 
temperature of the pressurizing roller 62, hence, maintain the 
Surface temperature of the pressurizing roller 62 properly. In 
this way, power consumption in the second power control 
mode can be suppressed. 
0233. The judgment as to whether or not to perform 
Switching to the second power control mode is disabled until 
a fixed period of time has passed or until the number of 
recording sheets Phaving been heated exceeds a predeter 
mined number from the start of heating of recording sheet P 
by the heating roller 61. With this arrangement, the switching 
to the second power control mode can be prevented from 
being inhibited during the initial stage of heating of recording 
sheet P during which the surface temperatures of the heating 
roller 61 and external heating roller 63 are unstable. For this 
reason, the Surface temperatures of the heating roller 61 and 
external heating roller 63 can be properly maintained by 
performing the switching between the first power control 
mode and the second power control mode. 
0234 FIG. 13 is a chart showing changes in the surface 
temperatures of respective of the heating roller and pressur 
izing roller 62 included in a fixing device according to an 
embodiment of the present invention. A warm-up operation 
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for heating the heating roller 61 and the pressurizing roller 62 
is performed when the image forming apparatus 100 is started 
up or to make the image forming apparatus 100 assume a 
ready-to-print state from a standby State in a power-saving 
mode. Even during the warm-up operation, the heater lamps 
64a to 64c are supplied with power by switching between the 
first power control mode and the second power control mode. 
The warm-up operation terminates at the time the Surface 
temperature of the heating roller 61 reaches the target tem 
perature, as shown in FIG. 13. The switching control means 
84 forcibly performs switching to the second power control 
mode upon the start of the printing operation immediately 
following the stop of the warm-up operation to burst-drive the 
heater lamps 64a to 64c until a predetermined forced-driving 
time has passed. 
0235 Usually, the heating roller 61 having a thin wall 
(wall thickness of about 0.1 to 2.0 mm) has a small heat 
capacity because of its thin wall and hence can be heated to 
the target temperature quickly. On the other hand, the pres 
Surizing roller 62 usually has a larger wall thickness than the 
heating roller 61, hence a largerheat capacity than the heating 
roller 61. For this reason, the temperature of the pressurizing 
roller 62 is not raised very quickly under heating by the 
warm-up operation in the first power control mode, as shown 
in FIG. 13(a). In addition, the medium to be heated deprives 
the pressurizing roller 62 of heat when the printing operation 
starts. For this reason, the temperature of the pressure mem 
ber is difficult to rise immediately after the completion of the 
warm-up operation. 
0236. If the switching to the second power control mode is 
performed during the warm-up operation, the temperature of 
the heating roller 61 can be raised quickly and, hence, the 
warm-up operation time can be shortened significantly. For 
this reason, the waiting time up to the completion of the 
warm-up operation can be shortened significantly. Further, 
the pressurizing roller 62 also is applied with heat from the 
surface of the heating roller 61 as well as from the surface of 
the external heating roller 63, the surface temperature of the 
pressurizing roller 62 can also be raised quickly. 
0237 By forcibly causing the second power control mode 
to work from the start of the printing operation immediately 
following the stop of the warm-up operation until the prede 
termined forced-driving time has passed, the Surface tem 
perature of the pressurizing roller 62 can be raised quickly 
and maintained at an appropriate temperature by heat applied 
from the heating roller 61 and the external heating roller 63 
even when the printing operation starts. For this reason, it is 
possible to heat recording sheet P sufficiently by the pressur 
izing roller 62 as well, hence, prevent the performance in 
heating recording sheet P from lowering. 
0238. As shown in FIG. 13(b), the second control cycle 
and the predetermined duration are varied and the second 
power control mode is caused to work before or immediately 
after passing of the predetermined forced-driving time as long 
as the surface temperature of the heating roller 61 remains 
below a predetermined setting temperature, whereby the 
heater lamps 64a and 64b heating the heating roller 61 can be 
Supplied with a higher power than in the currently working 
second power control mode until the Surface temperature of 
the heating roller 61 reaches the predetermined setting tem 
perature or higher. 
0239. In cases where the surface temperature of the heat 
ing roller 61 remains below the predetermined setting tem 
perature before or immediately after passing of the predeter 
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mined forced-driving time, the heating roller 61 is not 
sufficiently heated due to heat transfer to recording sheet P 
and the like, heat dissipation into the atmosphere, changes in 
the ambient conditions, or like factors which are much more 
intense than originally estimated. In such cases, though 
Switching to the second power control mode is performed 
even during the predetermined forced-driving time or imme 
diately after passing of the predetermined forced-driving 
time, heat is not sufficiently supplied and, hence, the perfor 
mance in heating recording sheet P is lowered at that time. For 
this reason, proper temperature control does not work, which 
causes the fixing performance to lower considerably. Thus, 
the desired performance cannot be maintained. 
0240 For avoiding such an inconvenience, the second 
control cycle of the currently working second power control 
mode and the predetermined duration are varied to newly 
setting ones to Supply the heater lamps 64a and 64b with a 
higher power than Supplied in the currently working second 
power mode, whereby the performance in heating the heating 
roller 61 is temporarily enhanced to maintain the temperature 
of the heating roller 61 properly. This operation is performed 
once or plural times repeatedly until the temperature of the 
heating roller 61 becomes Substantially equal to or higher 
than the predetermined setting temperature. In the present 
embodiment, the second control cycle and the predetermined 
duration are varied for the heater lamps 64a and 64b both. 
However, it is possible to vary the second control cycle and 
the predetermined duration for either one of the heater lamps 
64a and 64b. 
0241 Thus, the surface temperature of the heating roller 
61 can be brought closer to the target temperature gradually. 
For this reason, it is possible to improve a situation in which 
the forced Switching to the second power control mode cannot 
accommodate changes in the ambient conditions or like fac 
tors which are much more intense than originally estimated, 
hence, prevent the performance in heating recording sheet P 
via the heating roller 61 from lowering more effectively. 
0242. The second control cycle of the second power con 
trol mode and the predetermined duration may be previously 
stored in storage means so as to be capable of being read out 
for use when setting values thereof need to be varied. Also, 
arithmetic expressions and the like stored in the storage 
means or included in operation programs may be obtained 
using parameters including current Surface temperatures, 
environmental variables (room temperature, humidity and the 
like), periods of time such as the operation time and the 
forced-driving time, the number of prints, and the size and 
orientation of recording sheet every time the need arises. 

EMBODIMENT 5 

0243 This embodiment is substantially similar in con 
struction to the above-described embodiment 4, but has sur 
face temperature estimating means 86 in the power control 
section 80 as shown in FIG. 14. The surface temperature 
estimating means 86 is connected to the Switching condition 
judgment means 85 and to the thermistor 66c via the A/D 
converter circuit 90c and configured to estimate the surface 
temperature of the pressurizing roller 62 from the surface 
temperature of the external heating roller 63. Also, the surface 
temperature estimating means 86 outputs the estimated value 
of surface temperature of the pressurizing roller 62 to the 
Switching condition judgment means 85. The Switching con 
dition judgment means 85 makes judgment as to whether the 
Switching operation stop condition or the Switching operation 
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restart condition is met based on the estimated Surface tem 
perature of the pressurizing roller 62 received. That is, unlike 
embodiment 4 in which the surface temperature of the exter 
nal heating roller 63 is used, this embodiment uses the surface 
temperature of the pressurizing roller 62 in judging the 
Switching operation stop condition and the Switching opera 
tion restart condition. 

0244. The pressurizing roller 62 is in contact with the 
external heating roller 63, which transfers heat from its sur 
face to the pressurizing roller 62 through the contact portion. 
The surface temperature of the pressurizing roller 62 
becomes Substantially equal to that of the external heating 
roller 63 when the heater lamp 64c is kept inactive. Further, 
the surface temperature of the pressurizing roller 62 becomes 
lower than that of the external heating roller 63 having the 
heater lamp 64c. Due to the difference in surface temperature 
between the pressurizing roller 62 and the external heating 
roller 63, the surface temperature of the external heating 
roller 63 drops gradually after the heater lamp 64c has 
stopped being driven. The rate of such drop in the surface 
temperature of the external heating roller 63 depends upon the 
Surface temperature difference between the pressurizing 
roller 62 and the external heating roller 63. 
0245 Accordingly, the surface temperature of the external 
heating roller 63 that is detected after passing of a sufficient 
time period from Stop driving of the heater lamp 64c is con 
sidered to be equal to that of the pressurizing roller 62. Also, 
even at the time half way through such a sufficient time 
period, the surface temperature of the pressurizing roller 62 
can be estimated from conditions of drop in the Surface tem 
perature of the external heating roller 63 after stop driving of 
the heater lamp 64c. 
0246 Thus, the judgment can be made correctly as to 
whether or not to perform switching of the heater lamp 64c to 
the second power control mode without provision of addi 
tional temperature detection means. Since the Surface tem 
perature of the pressurizing roller 62 can be maintained more 
properly than in the case where the surface temperature of the 
external heating roller 63 is used, recording sheet P can be 
heated sufficiently by the pressurizing roller 62 as well, 
whereby the performance in heating recording sheet P can be 
prevented from lowering. 
0247. It is possible that correlation between the surface 
temperature of the external heating roller 63 and that of the 
pressurizing roller 62, which are detected after passing of a 
fixed time period from stop driving of the heater lamp 64c, is 
stored as a table in non-illustrated Storage means. Likewise, 
correlation between the rate of drop in the surface tempera 
ture of the external heating roller 63 and the pressurizing 
roller 62 may be previously stored as a table in the storage 
means. By So doing, estimation of the Surface temperature of 
the pressurizing roller 62 can be simplified. 

EMBODIMENT 6 

0248. This embodiment is substantially similar in con 
struction to the fixing device 36 according to the above 
described embodiment 4. As shown in FIG. 15, the heater 
lamp 64a is connected to the first and second power control 
sections 81 and 82 via the switching control means 84 includ 
ing a Switching device 84c. That is, this embodiment is con 
figured to control the heater lamps 64a to 64c in the first and 
second power control modes. 
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0249. In this arrangement, the external heating roller 63 
comprises a metal core 63a having a wall thickness of 0.75 
mm, and a heat-resistant release layer 63b formed from a 
fluororesin material. 

0250 In the first power control mode, the first power con 
trol cycle is 300 ms, which is equal to the updating cycle for 
updating the values of Surface temperatures of the heating 
roller 61 and external heating roller 61 detected by the ther 
mistors 66a to 66c. Also, in each control mode, control start 
timings for respective of the heater lamps 64a and 64b are 
sequentially staggered 100 ms by 100 ms from control start 
timing for the heater lamp 64c serving as a reference. 
0251 Since all the heater lamps 64a to 64c start being 
controlled within the time period of one first control cycle in 
each of the first and second power control modes, control start 
timings for respective of all the heating lamps 64a to 64c do 
not coincide with each other, large power fluctuations and 
increase in noise, which would otherwise occur if the plural 
heater lamps 64a to 64c start being controlled at the same 
time, can be reduced, whereby the occurrence of shortage in 
the power required for burst driving in the second power 
control mode can be prevented more reliably. 
0252. In this embodiment, the second power control cycle 

is 1.2 s and the setting value of electric power of the heater 
lamp 64a in the second power control mode is fixed to the 
rated power value. 
0253) Further, in this embodiment, during the time interval 
of 100 ms from the start of power supply to the heater lamp 
64b or 64c in the second power control mode until the start of 
Subsequent power Supply to the heater lamp 64b or 64a. 
power supply to the heater lamps 64b and 64c is controlled in 
a slow-up fashion. For example, the value of electric power to 
be supplied to the heater lamp 64c is as large as 15 to 30% of 
the setting value of electric power in the first step and as large 
as 65 to 85% of the setting value of electric power in the 
second step during the time interval of 100 ms and then 
reaches the setting value of electric power at the time the 
interval of 100 ms ends. 

0254. With respect to the heater lamp 64a, only during the 
time period of 100 ms from the start of the first power supply 
after switching from the first power control mode to the 
second power control mode, the heater lamp 64a is Subjected 
to slow-up control. 
0255 With this arrangement, the amount of rush current to 
be generated can be reduced as compared with the case of 
Such burst driving as to Supply current of a value determined 
from the setting value of electric power immediately after the 
start of current Supply, thus making it possible to lower the 
total Sum of peak powers Supplied to the heater lamps 64a to 
64c upon generation of rush current. Thus, large power fluc 
tuations and increase in noise, which would otherwise occur 
if the heater lamps 64a to 64c start being controlled at the 
same time, can be reduced, whereby the occurrence of short 
age in the power required for burst driving in the second 
power control mode can be suppressed more effectively. 
0256 The slow-up control is not limited to include the first 
and second steps as described above as long as plural steps are 
included. Desirable arrangements include, in addition to the 
above-described arrangement, an arrangement wherein the 
power to be Supplied to each of the plural heater lamps is as 
large as 10 to 25% of the setting value of electric power in the 
first step, as large as 40 to 65% of the setting value of electric 
power in the second step and as large as 70 to 90% of the 
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setting value of electric power in the third step and then 
reaches the setting value of electric power at the time the time 
interval of 100 ms ends. 
0257 Slow-up control based on the aforementioned val 
ues made it possible to effectively suppress power fluctua 
tions which were essential to the power Supply in each step. 
0258. It should be noted that the aforementioned values 
used in respective steps were determined based on the result 
of examination in which a power source of 50 Hz frequency 
was used as shown in FIG. 21, the result of examination in 
which a power source of 60 Hz frequency was used similarly 
to the case of FIG. 21, the rated power values of the heater 
lamps 64, and errors. 
0259 FIG. 21 shows results of examination on character 
istics in peak current, noise and Voltage drop according to the 
present embodiment using a power source of 50 Hz frequency 
which were obtained when the power control operation con 
sisted of a single step, i.e., no slow-up control was performed, 
when the slow-up control was performed in two steps and 
when the slow-up control performed in three steps. 
0260. As shown in FIG.21, when the power control opera 
tion was performed in a single step in which a power of the 
setting value is Supplied from the start of power Supply, all the 
three characteristics were problematic (judged to be bad). In 
contrast, when the power control operation was performed in 
two or three steps, it was possible to lower a peak current and 
enhance the effect of Suppressing noise and Voltage drop by 
Supplying a power of a suitable value in each step and a power 
of the setting value finally. Also, with such a lowered peak 
current and a reduced Voltage drop, the heating efficiency of 
each heater lamp is improved, which can prevent the life of 
each heater lamp from being shortened. 
0261. As shown in FIG. 21, the most suitable two-step 
arrangement is an arrangement wherein: a power as large as 
20% of the setting value of electric power is supplied in the 
first step; a power as large as 80% of the setting value of 
electric power is Supplied in the second step; and a power of 
the setting value is supplied finally. The most suitable three 
step arrangement is an arrangement wherein: a power as large 
as 20% of the setting value of electric power is supplied in the 
first step; a power as large as 50% of the setting value of 
electric power is Supplied in the second step; a power as large 
as 80% of the setting value of electric power is supplied in the 
third step; and a power of the setting value is Supplied finally. 
0262 Under conditions other than noted above, any one of 
the peak current, noise and Voltage drop characteristics 
becomes problematic. For this reason, the combination of the 
above-noted optimum values is the best combination. 
0263. Further, the present embodiment is configured to 
inhibit supply of power (current in this embodiment) to the 
heater lamp 64b in the second power control mode until a 
predetermined inhibited time of 300 ms has passed from the 
start of the predetermined duration, as shown in FIG.16(B). 
Thus, it is possible to more effectively prevent the total peak 
power supplied to the plural heater lamps 64a to 64c from 
rising upon generation of rush current as well as to minimize 
the decrease in the effect of power supply in the second power 
control mode. 
0264. This arrangement is effective because, since rush 
current generated during burst driving of the heater lamps 64a 
to 64c in the second power control mode is very large as 
shown in FIG.16(C) unless power supply is inhibited during 
the predetermined inhibited time, it is possible that the 
arrangement configured to stagger the second power control 
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mode start timings for the heater lamps 64b and 64c by only 
100 ms causes nextburst driving of the heater lamp 64b or 64c 
to start before the power supplied lowers to reach the setting 
value of electric power completely after the generation of 
rush current and, at that moment, the total peak power Sup 
plied to the heater lamps 64a to 64c rises undesirably. 
0265 Though the predetermined inhibited time is set to 
300 ms in the present embodiment, there is no particular 
limitation thereto as long as the inhibited time is a time period 
in which the total peak power of the heater lamps 64a to 64c 
can be suppressed to a desired level. However, care should be 
taken not to provide too long an inhibited time because Such 
along inhibited time nullifies the effect of power supply in the 
second power control mode. 
0266. In the present embodiment, the slow-up control is 
performed to suppress the increase in the total peak power of 
the heater lamps 64a to 64c. However, the duration of the 
slow-up control cannot be set very long because the slow-up 
control taking Such a long time causes little power to be 
Supplied in the second power control mode. Accordingly, 
inhibition to supply power for the predetermined inhibited 
time is very effective particularly where the slow-up control 
cannot Suppress the total peak power Supplied to the heater 
lamps 64a to 64c to a desired level. 
0267 Further, the present embodiment performs a control 
to correct the target temperature. In the present embodiment, 
the target surface temperature of the heating roller 61 is 185° 
C. but is set (corrected) to 210°C. during the warm-up opera 
tion immediately after the start of the printing operation and 
to 195°C. during a time period from the start of passage of 
recording sheets until a predetermined number of recording 
sheets, or 25 recoding sheets have passed through the fixing 
device. 
0268. This arrangement is capable of increasing the power 
to be supplied to the heater lamps 64a to 64c temporarily, 
thereby making it possible to raise the Surface temperature of 
the heating roller 61 more quickly. The predetermined num 
ber of recording sheets is not limited to 25. Correction may be 
made for a predetermined correction time from the start of 
printing without counting the predetermined number of 
recording sheets. 
0269. Here, the target temperature is varied for use during 
printing on the predetermined number of recording sheets or 
for use for the predetermined correction time from the start of 
the printing operation because it is desired to allow the Sur 
face temperature of the heating member to reach the target 
temperature and Stabilize as quickly as possible and because 
it is difficult to supply an increased power to the heating 
means with the target temperature kept high for a long time. 
0270. There may be a case where the amount of rush 
current decreases due to the total peak power of the heater 
lamps 64a to 64c Suppressed in the second power control 
mode and, hence, the amount of power Supply to the heater 
lamp 64b in the second power control mode decreases, so that 
the surface temperature of the heating roller 61 does not rise 
quickly. For this reason, the arrangement configured to cor 
rect the target temperature according to the present embodi 
ment is effective in raising the setting value of electric power 
to be supplied to the heater lamps 64a to 64c in the second 
power control mode. 
0271 These arrangements are capable of properly main 
taining the Surface temperature of the heating roller 61 as 
shown in FIG. 17 while effectively suppressing the total peak 
power of the heater lamps 64a to 64c. FIG. 17 is a chart 
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showing changes in the Surface temperatures of respective of 
the heating roller 61 and the external heating roller 63 during 
printing on 200 recording sheets at a printing speed of 62 
sheets per minute by the image forming apparatus 100 
according to the present embodiment. 
0272. While the present embodiment uses the three rollers 
61 to 63 and the three heater lamps 64a to 64c, there is no 
particular limitation to this arrangement. An arrangement 
using two rollers and one halogen lamp or a like arrangement 
is possible. Further, the fixing member (heating roller 61) or 
the pressure member (pressurizing roller 62) may be in the 
form of belt. 

EMBODIMENT 7 

0273. This embodiment is substantially similar in con 
struction to embodiment 6, but uses a pressurizing belt110 as 
the pressure member instead of the pressurizing roller, as 
shown in FIG. 18. The construction of the heating roller 61 is 
modified to accommodate to the use of pressurizing belt 110. 
0274 The heating roller 61 has an outer diameter of 50 
mm and comprises three layers including a core 61a, a rubber 
layer 61c and a release layer 61b. The core 61a is formed from 
an aluminum alloy like the cores described earlier and has a 
wall thickness of 1.5 mm on average. The rubber layer 61c 
comprises 1 mm-thick silicone rubber covering the outer 
periphery of the core 61a. The release layer 61b comprises a 
fluororesin tube (PFA tube) covering the outer periphery of 
the rubber layer 61c. The heater lamp 61 incorporates there 
within heater lamps 64a and 64b which are each substantially 
similar in construction as in embodiment 6 but have rated 
powers of 820 W and 450 W, respectively, in this embodi 
ment. 
0275. The pressurizing belt 110 comprises a polyimide 
base having a width of 335 mm, an outer circumference (p of 
60 mm and a thickness of 100 um, and a release layer com 
prising a coat of fluororesin (PFA in this embodiment) cov 
ering the outer peripheral surface of the base. 
0276. The pressurizing belt 110 is entrained about a pres 
Surizing and heating roller 111, a driving roller 112 and a 
tension roller 113 as shown in FIG. 19 and pressed against a 
portion of the outer periphery of the heating roller 61 to define 
a wide nip area Y where toner is fused and fixed to recording 
sheet P. 
0277. The pressurizing and heating roller 111 is substan 

tially similar in construction to the external heating roller 63 
of embodiment 6 but has an outer diameter of 20 mm and a 
wall thickness of 1 mm. Like the external heating roller 63, 
the pressurizing and heating roller 111 incorporates therein a 
heater lamp 115 (300 W in this embodiment) and located 
upstream of the nip areaY in the sheet feed direction indicated 
by arrow to heat the pressurizing belt 110 thereby facilitating 
fusion of toner for improving the fixing performance. The 
heater lamp 115 is connected only to the first power control 
section 81 via driver 91d so as to be power-controlled. Unlike 
embodiment 6, the present embodiment is configured to 
power-control only the heater lamps 64a and 64b in the first 
and second power control modes. 
0278. The driving roller 112 (having an outer diameter of 
20 mm) rotates the pressurizing belt 110 at a lower rotational 
speed than the heating roller 61 by about 2 to 10% to provide 
a circumferential velocity difference between the heating 
roller 61 and the pressurizing belt 110. The driving roller 112 
comprises a core 112a and a heat-resistance rubber layer 
112b (having a thickness of 1 mm) of for example, silicone 
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rubber which coats the outer periphery of the core 112a for 
efficient transmission of driving force. 
0279. The tension roller 113 provides the pressurizing belt 
110 with a tension of 20 N to prevent the pressurizing belt110 
from slackening thereby allowing the pressurizing belt110 to 
revolve smoothly. 
0280 Though the present embodiment uses the pressuriz 
ing and heating roller 111 incorporating the heater lamp 115 
therein, the driving roller 112 also may incorporate a heater 
lamp therein. The pressurizing and heating roller 111 need 
not necessarily incorporate the heater lamp 115therein. Alter 
natively, it is possible to employ an external heating member 
for heating the outer peripheries of the heating roller 61 and 
pressurizing belt 110. 
0281 FIG. 20 is a timing chart of power control over the 
heater lamps 64a and 64b according to the present embodi 
ment. As shown in FIG.20(A), the first control cycle of the 
first power control mode is 200 ms and control start timing for 
the heater lamp 64b in each control mode is staggered by 100 
ms from that for the heater lamp 64a Serving as a reference. 
Note that FIG. 20 is a timing chart with the heater lamp 115 
not operating. 
0282. With this arrangement, the heater lamps 64a and 
64b start being controlled within the time period of one first 
control cycle, thus exercising the same effect as in embodi 
ment 6. 
(0283. The heater lamp 115 is controlled by the first power 
control section 84 to operate only when the heater lamps 64a 
and 64b are off. When a non-illustrated low-temperature 
environment detector connected to the first power control 
section 84 detects a condition where the image forming appa 
ratus 100 is in a low-temperature environment, the heater 
lamp 115 is supplied with power with predetermined timing 
to serve an auxiliary purpose for enhancing the fixing perfor 
mance such as for shortening the warm-up time. 
0284. In the present embodiment, the updating cycle for 
updating the value of Surface temperature of the heating roller 
61 is 200 ms and the setting value of electric power of the 
heater lamp 64a in the second power control mode is fixed to 
the rated power value thereof. 
0285) Further, like embodiment 6, the present embodi 
ment is configured to inhibit Supply of power (current in this 
embodiment) to the heater lamp 64b in the second power 
control mode from the start of the predetermined duration 
until the value of surface temperature of the heating roller 61 
is updated once as shown in FIG. 200B), thus preventing the 
total peak power to be Supplied to the heater lamps 64a and 
64b from increasing upon generation of rush current as in 
embodiment 6. 
0286 Though supply of power is inhibited until the value 
of surface temperature of the heating roller 61 is updated once 
according to the present embodiment, the number of times of 
update of the value of surface temperature of the heating 
roller 61 is selected from one to three depending upon the 
predetermined duration. For example, if the predetermined 
duration essential to the fixing device 36 is long, Supply of 
power is inhibited until the value of surface temperature of the 
heating roller 61 is updated twice. 
0287. Here, the number of times of update is limited to one 
to three because, though the time required for updating the 
surface temperature of the heating roller 61 is shorter than the 
predetermined duration in the second power control mode, 
the duration of actual power Supply in the second power 
control mode is extremely shortened unless the number of 
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times of update is limited to one to three, thus resulting in the 
second power control mode exercising no effect. 
0288 If the time period of one updating cycle for updating 
the surface temperature of the heating roller 61 is 200 to 500 
ms for example, the predetermined duration in the second 
mode is often set to one second or shorter under restrictions 
by the magnitude of rush current and the allowable power 
value. In Such cases, if the number of times of update is set to 
4 or more, the duration for which the heater lamp 64 is 
actually Supplied with power during forced driving is too 
short with a large loss incurred. Accordingly, the second 
power control mode would have no importance. 
0289. By inhibiting one to three times of supply of electric 
power in accordance with the length of the predetermined 
forced-driving time, it becomes possible to Suppress the 
adverse effect of rush current as well as to minimize the 
decrease in the effect of power supply in the second power 
control mode. 
0290. Like embodiment 6, the present embodiment per 
forms a control to correct the target temperature. In the 
present embodiment, the target Surface temperature of the 
heating roller 61 is usually 170° C. but is set to 175° C. from 
the start of the printing operation until a predetermined num 
ber of recording sheets, or 50 recoding sheets have passed 
through the fixing device. This arrangement can exercise the 
same effect as in embodiment 6. 
0291. While embodiments 1 to 7 are each directed to the 
fixing device for use in a monochromatic image forming 
apparatus, there is no particular limitation thereto. The 
present invention is applicable to a color image forming appa 
ratus 100. 
0292 While the fixing device according to any one of 
embodiments 1 to 7 uses heater lamps 64 and 115 as the 
heating means of the present invention, there is no particular 
limitation thereto. For example, heating means of the resis 
tance heating type or the induction heating type may be used. 
Further, there is no particular limitation to the specific values 
used as the predetermined duration and temperatures in 
embodiments 1 to 7. 
0293 While the fixing device according to any one of 
embodiments 1 to 7 includes power control section 80 as the 
power control device of the present invention, there is no 
particular limitation thereto. The power control device may 
be used in any apparatus employing heating means such as a 
dryer for use in a copying machine or ink-jet printer, an 
electric heater, a microwave oven, or an air conditioner. 

1. A power control method for controlling a setting value of 
electric power to be supplied to each of components of an 
apparatus including a single or plural heating means for heat 
ing a medium to be heated via a heating object to a value not 
more than an allowable power value, characterized by 

switching between a first power control mode for control 
ling the setting value of electric power to be Supplied to 
all the heating means based on the temperature of the 
heating object and a second power control mode for 
forced-driving at least one of the heating means by an 
electric power more than the setting value of electric 
power, depending on a status of operation of each of the 
components of the apparatus. 

2. The power control method according to claim 1, wherein 
the forced driving is burst driving. 

3. The power control method according to claim 2, wherein 
the setting value of electric power to be Supplied to the single 
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or plural heating means during the burst driving is controlled 
depending on the status of operation of each of the compo 
nents of the apparatus. 

4. The power control method according to claim 1, wherein 
the switching between the first power control mode and the 
second power control mode is synchronously performed with 
a second control cycle of the second power control mode 
which is longer than a first control cycle of the first power 
control mode; and 

the single or plural heating means are subjected to forced 
driving during the second power control mode by being 
supplied with electric power for a predetermined dura 
tion per one second control cycle. 

5. The power control method according to claim 4, wherein 
the second control cycle is an integer times as long as the first 
control cycle; and 

an updating cycle for updating value oftemperature of the 
heating object used during the first power control mode 
is an integertimes as long as the first control cycle for the 
single or plural heating means. 

6. The power control method according to claim 5, wherein 
within a time period of one updating cycle for updating the 
value, the control modes for respective of the plural heating 
means start with different timings. 

7. The power control method according to claim 6, wherein 
the different control mode start timings for respective of the 
plural heating means occur within a time period of one first 
control cycle. 

8. The power control method according to claim 6, wherein 
Supply of electric power to at least one of the plural heating 
means is inhibited from start of the second power control 
mode until a predetermined inhibited time has passed. 

9. The power control method according to claim 6, wherein 
Supply of electric power to at least one of the plural heating 
means is inhibited from start of the second power control 
mode until the value of temperature of the heating object is 
updated one to three times depending on the predetermined 
duration. 

10. The power control method according to claim 7. 
wherein a value of electric power to be supplied to the plural 
heating means is increased gradually to the setting value of 
electric power in plural steps during a time period from a start 
of power Supply in the second power control mode to a Sub 
sequent start of power Supply in the second power control 
mode. 

11. The power control method according to claim 10, 
wherein the plural steps include a first step of supplying each 
of the plural heating means with electric power of a value as 
large as 15 to 30% of the setting value of electric power and a 
second step of Supplying each of the plural heating means 
with an electric power of a value as large as 65 to 85% of the 
setting value of electric power. 

12. The power control method according to claim 10, 
wherein the plural steps include a first step of supplying each 
of the plural heating means with electric power of a value as 
large as 10 to 25% of the setting value of electric power, a 
second step of Supplying each of the plural heating means 
with electric power of a value as large as 40 to 65% of the 
setting value of electric power, and a third step of Supplying 
each of the plural heating means with electric power of a value 
as large as 70 to 90% of the setting value of electric power. 

13. The power control method according to claim 4, 
wherein the second control cycle and the predetermined dura 
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tion are controlled based on the setting value of electric power 
upon start of the second power control mode. 

14. The power control method according to claim 1, 
wherein before switching between the first power control 
mode and the second power control mode, judgment is made 
as to whether or not to perform Switching to the second power 
control mode based on conditions of variation in the tempera 
ture of the heating object or processing conditions for heating 
the medium to be heated. 

15. The power control method according to claim 4, 
wherein the predetermined duration per one second control 
cycle is controlled based on conditions of variation in the 
temperature of the heating object or processing conditions for 
heating the medium to be heated in forced-driving the single 
or plural heating means in the second power control mode. 

16. The power control method according to claim 1, 
wherein a heating means to be switched to the second power 
control mode is selected from the plural heating means based 
on conditions of variation in the temperature of the heating 
object or processing conditions for heating the medium to be 
heated. 

17. The power control method according to claim 14, 
wherein the judgment as to whether or not to perform switch 
ing to the second power control mode is disabled from start of 
heating of the medium to be heated by the heating object until 
a fixed time period has passed or until the number of to-be 
heated bodies having been heated exceeds a predetermined 
number. 

18. The power control method according to claim 1, 
wherein in Switching to the second power control mode, at 
least that heating means of the plural heating means which has 
the highest rated power value is not to be switched to the 
second power control mode. 

19. The power control method according to claim 1, 
wherein the setting value of electric power to be supplied to 
the single or plural heating means during the first power 
control mode is selected from a first setting power value group 
consisting of plural predetermined setting power values for 
use in controlling the setting value of electric power in the first 
power control mode; and 

the setting value of electric power to be supplied to the 
single or plural heating means during the second power 
control mode is selected from a second setting power 
value group consisting of plural predetermined setting 
power values for use in controlling the setting value of 
electric power in the second power control mode. 

20. The power control method according to claim 1, 
wherein assuming that: the setting value of electric power to 
be supplied to an mth (m=1,2,..., n) one of n (n1) heating 
means in the first power control mode is W1 m (W); the setting 
value of electric power to be supplied to the mth heating 
means in the second power control mode is W2m (W); a 
second control cycle of the second power control is T1 (ms); 
a duration for which the mth heating means is to be supplied 
with electric power within one second control cycle is T2m 
(ms); a coefficient associated with switching of the mth 
heating means between the first power control mode and the 
second power control mode is Kilm; and an increase in elec 
tric power resulting from the switching of the mth heating 
means between the control modes is AWm (W), W1 m, W2m, 
T1, T2m, K1 m and AWm satisfy the expression of relation: 
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21. The power control method according to claim 1, 
wherein the setting value of electric power to be supplied to at 
least one of the plural heating means in the second power 
control mode is a rated power value. 

22. A power control device included in a main apparatus for 
controlling a setting value of electric power to be Supplied to 
each of components of the main apparatus including a single 
or plural heating means for heating a medium to be heated via 
a heating object to a value not more than an allowable power 
value, characterized by comprising: 

Switching control means configured to perform Switching 
between a first power control mode for controlling the 
setting value of electric power to be supplied to all the 
heating means based on the temperature of the heating 
object and a second power control mode for forced 
driving at least one of the heating means by an electric 
power that is higher than the setting value of electric 
power, depending on a status of operation of each of the 
components of the main apparatus. 

23. A fixing device included in an image forming apparatus 
and having aheating member to be heated by a single or plural 
heating means based on a detected temperature detected by 
temperature detection means and a pressure member posi 
tioned to press against a Surface of the heating member, 
wherein during a printing operation of the image forming 
apparatus that follows completion of a warm-up operation 
caused by the detected temperature of the heating member 
reaching a temperature not lower than a target temperature, a 
medium to be heated is heated by being passed through a nip 
area defined between the heating member having the heating 
means therewithin and the pressuremember, characterized by 
comprising: 

a power control device as recited in claim 22 for use in 
controlling an setting value of electric power to be Sup 
plied to the heating means incorporated in the heating 
member. 

24. The fixing device according to claim 23, which is 
provided with a transmission member in contact with a Sur 
face of the pressure member, the transmission member 
including a single or plural heating means for heating a Sur 
face of the transmission member, and temperature detection 
means for detecting the temperature of the transmission 
member, wherein 

the power control device is used to control the setting value 
of electric power to be supplied to the heating means 
included in the transmission member. 

25. The fixing device according to claim 24, which is 
provided with temperature detection means for detecting the 
temperature of the pressure member, wherein 

the Switching control means judges whether or not to per 
form Switching of the single or plural heating means for 
heating the transmission member to the second power 
control mode based on the detected temperature of the 
pressure member detected by the temperature detection 
CaS. 

26. The fixing device according to claim 24, wherein in the 
first power control mode the temperature of the pressure 
member is estimated from the temperature of the transmis 
sion member detected by the temperature detection means 
and the judgment as to whether or not to perform Switching of 
the single or plural heating means for heating the transmis 
sion member to the second power control mode is made based 
on the estimated temperature of the pressure member. 
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27. The fixing device according to claim 23, wherein the 
Switching control means causes the second power control 
mode to work from start of the printing operation immedi 
ately following the completion of the warm-up operation until 
a predetermined forced-driving time has passed. 

28. The fixing device according to claim 27, wherein the 
single or plural heating means are subjected to forced driving 
during the second power control mode by being Supplied with 
electric power for a predetermined duration per one second 
control cycle of the second power control mode, 

the second control cycle and the predetermined duration 
are varied and the second power control mode is caused 
to work as long as the detected temperature of the heat 
ing means is lower than a predetermined setting tem 
perature which is lower than the target temperature 
before or immediately after passing of the predeter 
mined forced-driving time. 

29. The fixing device according to claim 23, wherein 
assuming that: a rated power value of the single heating 
means or a total rated power value which is the sum total of 
rated power values of the plural heating means is WO (W); the 
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setting value of electric power of the single heating means or 
a total setting value of electric power which is the sum total of 
setting values of electric power of the plural heating means is 
W1 (W); a rated power value of the image forming apparatus 
is W2 (W); a driving power value of a control section con 
trolling an operation of the image forming apparatus is W3 
(W); a value of driving power to be used in driving a mechani 
cal portion of the image forming apparatus is W4 (W); and a 
rated power value of an optional part to be disposed on the 
image forming apparatus is W5 (W), W0, W1, W2, W3, W4 
and W5 satisfy the expressions of relation: 

30. The fixing device according to claim 23, wherein the 
target temperature is corrected in the second power control 
mode during printing on a predetermined number of record 
ing sheets or during a predetermined correction time from 
start of the printing operation. 

c c c c c 


